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A Range of Ten Billion to One 


with this CAPACITANCE TEST BRIDGE 


r 


THIS Type 1611-A Capacitance Test 
Bridge represents an important advance in 
instrumentation with its increased accuracy, 
improved sensitivity and extra convenience 
in operation over test bridges formerly avail- 
able through General Radio Company. 

This bridge measures capacitance from 
0 to 11,000 uf with an accuracy of + 1% + 
1 puf) over the entire range. 


This bridge is very useful for laboratory 
or shop tests on all kinds of paper, mica and 
electrolytic condensers. It is very useful for 
measurements of dissipation factor on bush- 
ings and insulators and electrical insulation. 
For measurements of dissipation factor and 
dielectric constant of both solid and liquid 
diclectric materials in chemical and plastic 
laboratories it provides a highly accurate, 
sensitive and convenient-to-use instrument. 





Capacitance and Dissipation-Factor Dials direct- 
reading through a single window, dials 
approximately logarithmic 


Unique Zero-Compensating Circuit requiring no 
“zero” corrections for accurate determina- 
tions of capacitance and dissipation factor, 
even at lowest bridge values 





\ High Sensitivity . . . capacitances be- 
tween 100 and 11,000 uf can be bal- 
anced to a precision of at least 0.1% 


Excellent Dissipation-Factor Accuracy of 
+ (2% of dial reading plus 0.05% 
dissipation factor) over entire range 
of 0 to 60% at 60 cycles 


Improved Detection Circuit with single- 
stage amplifier and electron-ray tube 
as visual null indicator... circutt de- 
signed to be very sensitive at or near 
balance and insensitive off balance 


Polarizing Voltage can be used through 
external connections up to 500 volts, 
d.c. One terminal grounded so that a-c 
operated power supply with grounded 
output can be used 


Uniform Power Delivered to Bridge... 
four separate sources of proper im- 
pedance and voltage, each providing 
maximum safe power to bridge, auto- 
matically selected by multiplier ratio 
switch 


Type 1611-A 
Capacitance Test Bridge 
$440 
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It is logical that leading companies 
should handle the important subject 
of control valves as they do other 
matters: They make use of the best 
available skills and thinking. More 
and more, they utilize the equipment, 
knowledge and facilities of the K & M 


engineering and service team. 


Five years ago, K & M Advanced- 
Type Control Valves were new to 
industry. Today, with outstanding per- 
formance records behind them, K & M 


valves have become first in the regard 


FACILITIES — K & M has facilities to handle the smallest 
or largest control valve requirement. This photo was 


taken during the manufacture of some 36-inch double- 


ported valves, the largest ever made. 
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KIELEY AND MUELLER, 


2021 - 43rd STREET 


WHY MOST LEADING COMPANIES 


of many instrument engineers. In- 
creasingly, K & M representatives are 
called upon to give counsel and assist- 
ance in the planning of new control 
installations and the improvement of 
old ones. During the past year K & M 
men have been consulted on most of 
the projects in which control valves 


have been a major consideration. 


There is a qualified K & M repre- 
sentative near you, eager to discuss 
your problems and able to help you 


with them. 





NEW THINKING — K & M men have applied new think- 
ing and new methods to control problems. Here is a 
corner of the K & M laboratory, where many important 


ideas have been successfully developed. 






INC. 


NORTH BERGEN, N. J. 
Established 1879 











S| ARE USING K&M CONTROL VALVES 











Atlanta, Georgia 
THERMAL ENGINEERING CO. 
Baltimore, Maryland 
FLUID CONTROLS COMPANY 
Billings, Montana 
LEFLER WYOMONT SUPPLY CO. 

B>. mingh ; Alek 
E. P. COOK CO. 


. ry 
Roc, M ts 


JOSEPH H. BERTRAM 
Charlotte, North Carolina 
KIRK COUSART & ASSOCIATES 
Chicago, Illinois 
FRABIMOR EQUIP. & CONTROLS CO. 
Cincinnati, Ohio 
JOHN H. DOERNER 
Cleveland, Ohio 
VAN HALA INDUSTRIAL SALES CO. 
Corpus Christi, Texas 
EGGELHOF ENGINEERS 
Dallas, Texas 
EGGELHOF ENGINEERS 
Denver, Colorado 
MOORLANE CO. 
Detroit, Michigan 
STANLEY L. BURGESS 
Greenville, South Carolina 
KIRK COUSART & ASSOCIATES 
Havana, Cuba 
GUILLERNO E. OCHOA 


Houston, Texas 
EGGELHOF ENGINEERS 


Indi ii Indi 


CONSOLIDATED EQUIP. & ENGRG. CO. 














Kansas City, Missouri 
SNYDER COMPANY INC. 
Los Angeles, Calif. 

W. J. BECKETT COMPANY 
Lubbock, Texas 
EGGELHOF ENGINEERS 
. Mexico, D. F. 
SCHULTZ Y CIA. S. A. 
Millbury, Ohio 
INDUSTRIAL INSTRUMENT CO. 

AAS iH AA; +, 

C. EMERY NELSON, INC. 
Montreal, Quebec, Canada 
THE BRISTOL CO. OF CANADA 
Nashville, Tenn. 

R. E. GARDNER CO. 
New Haven, Conn. 
HOYT-GRANT CO. 

New Orleans, La. 
EGGELHOF ENGINEERS 
New York, N. Y. 

FLUID CONTROLS COMPANY 
Philadelphia, Pa. 

FLUID CONTROLS CO. 
Pittsburgh, Penn. 

JOHN G. KIRKPATRICK 
Portland, Oregon 
FARNES & MARTIG 
Rochester, N. Y. 

THE JOHNSTON ENGINEERING CO. 
St. Louis, Missouri 
DAVEY ENGINEERING SALES CO. 
San Antonio, Texas 
EGGELHOF ENGINEERS 








San Francisco, Calif. 
RODMAN & GOOD 
Schenectady, N. Y. 
GLENN G. DAVIS 
Shreveport, La. 
EGGELHOF ENGINEERS 
Tampa, Florida 
HENRY G. CARTER CO. 
Toronto, Canada 
THE BRISTOL CO. OF CANADA 
Tulsa, Oklahoma 
SNYDER COMPANY INC. 
Washington, D. C. 
GLENN D. CULBERT 
Wichita, Kansas 
SNYDER COMPANY INC. 
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CONTROL 
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FALSTROM 


a 92 FALSTROM COURT * 
t | Gentlemen: 
Pi I am interested in the items 
PM checked. Please send complete 
fj information at once. 

+ NAME. oe 
23 
2 TITLE 

™ COMPANY 


uae I 
aay city. ZONE. STATE 
22 ey eM om toe rm Om om ™ 3 OT Be en ee 
QHRBBHE: is 





Walk-in Cubicle with front and rear control 
board (lighting canopy not shown in picture). 


—FOR ALL PANELBOARD 
AND HOUSING REQUIREMENTS 


You can depend on Falstrom for experienced 
design and expert workmanship in the building 
of panelboards, switchboards, cubicles, instru- 
_ ment panels, control centers and switchgear 
| housings. Falstrom service includes the planning 
- and production of distinctive, finished housings 
with functional qualities that assure practical 
economical installations. Check with Falstrom, 
now. Fill out and mail handy coupon for details. 






PASSAIC, NEW JERSEY 
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Sixth Annual Instrument Exhibit—Descriptive List 
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FEATURE ARTICLES 
Symposium on Standardization of Thermocouple 
RGMMONES: So secvececs cases tcsedcssvwsveetevschuceivaersssveubepececsocucbovesborsbunsssasrs 877 
By D. K. Warner 
Radiation Pyrometers Control New High-gradient 
RRR DA NIRS CIN 2st Pe cee ae oa uuu canta 878 
By H. W. Cox 
Performance Analysis of Butterfly Valves .............0... 880 


By Sylva Dushkes Cohn 

Design of an Unattended Automatic Booster Station 884 
By J. P. Hedlin 

Survey of Industrial Instruments Courses in 


a oO ee eae errr es 886 
By Malcolm B. Hall and Kenneth A. Bell 
Pittsburwh’s Temple Of Research ...........cseccescesssosssosescssss 891 
By William A. Hamor 
SERIAL 
RRM NN TERETE, MUIPOMEEDITOIDS 55005: cccreducvsticsoseisnsosbevebeateheossccbcbacves 888 
By Milton H. Aronson 
INSTRUMENTS ON THE MARCH 
PUMORSIUNEYNS: CO MMRNRIINAREIIOS © 555 siponcosacacsstucsceucevoonsenccacbesnsecssantes 896 
Pipe-line Pressure Measurement ...............ssssssccccsssssssseeees 896 
Indicating Controllers Speed Tests of Engine Fuels 
WUENd OM UARTU TE IORRNNR IS Ao acs sc pncawsesveszasnassnusoasvavcdesesinnoereveasvsnseees 896 
A ACR NNNNNEN, EINES cso cvs execuce snseeboucsuaisaussoabsrsensbsiee 898 
THE MONTH’S NEW INSTRUMENTS ......... 912 


OTHER REGULAR FEATURES 
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SEMSPRRERENTINN TERIIERINENINS oc cccpn vin cnucksécsceacasewskuecancsucensbes 
Manufacturers’ Literature  ............0.ccsccscssscscsccsess 
tee nee a NOE OE y 
JOURNAL of the 
INSTRUMENT SOCIETY OF AMERICA ....... 963 











JOURNAL of the 
SOUTHERN CALIFORNIA METER ASSOCIATION 
Measurement of Flow of Fluids through Orifice Meters ofl 


(Part II) 
By William L. Cowan 












Copyright 1951 by The Instruments Publishing Company, Inc. Office of 


publication, 1600 North Main St., Pontiae, Illinois, Executive sm 


Editorial Office, 921 Ridge Avenue, Pittsburgh 12, Pa. 


Entered as second class matter, October 14, 1949, at the post offic 
at Pontiac, Illinois, under the act of March 3, 1879. 
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This instrument has been used extensively by 
the leading motor-car manufacturers for road 
testing on the “Proving Grounds” — where 
performance counts. Housed in a rectangular 
bakelite case, this reliable, fully compensated 
pyrometer is furnished with 6 in. hand drawn 
scales for greater accuracy. The Model 58PY 
is available for use with all standard thermo- 
couple materials, in many ranges to suit the 
most exacting application. 


Manufactured with the same type of move- 
ment as our aircraft pyrometers, the Model 
238 pyrometer is well suited for use in mov- 
ing vehicles and has been successfully used 
inmany marine diesel installations for meas- 
uring exhaust temperatures. It is housed in a 
4in. round bakelite case that is flanged for 
panel mounting, and is available in several 
ranges for use with various thermocouple 
materials. 


The Model 20B series of indicators are pat- 
terned after our standard aircraft instruments 
and gre supplied with 3” round steel cases 
witable for panel installation. These com- 
pact, sturdy indicators have 2% in. scales, 
are fully cold-end compensated and are 
available in many ranges for use with vari- 
ous thermocouple materials. 


The Model 62RT4F resistance thermometer is 
0 sturdy easy-to-read instrument with a 6 in. 
hand drawn scale. It is suitable for use in 
moving vehicles and is excellent for flight- 
test work. It is operated by an ordinary dry 
tell and is calibrated to standard “AN” bulb 
turves for various ranges in fahrenheit or 
centigrade. 





MODEL 62RT4 


56 7 
4 Ps 


x10 


FAHRENHEIT 





MCDEL 58PY 





MODEL 23B. 





MODEL 20B 





INDUSTRIAL | 
MPERATURE 
IEASURING | 
EQUIPMENT 
Sturdy Dependable Indicators — 


_ —Suitable For Use In Moving 
_ Vehicles or For Permanent | 








Installation 


THERMOCOUPLES for use with the above indicators 
are available in many styles for special applications. 
We have developed a complete line of aircraft, in- 
dustrial and automotive thermocouples and would be 
pleased to offer our recommendation for your ap- 
plication. 


THERMOCOUPLE LEAD WIRE for connecting 
thermocouples to the indicators is manufactured in 
iron-constantan, copper-constantan or chromel-alumel 
material with standard and special insulation. Use 
Lewis lead-wire with Lewis instruments and thermo- 
couples for best results. 


RESISTANCE BULBS for use as sensing elements for 
the 62RT4 thermometers are available in several types 
for various applications, for measuring free air or 
liquid temperatures. We invite inquiries on your ap- 
plication. 


THE LEWIS ENGINEERING CO. 


Specialists in Electrical Temperature Weasurements 
AUG A YT Ge 8. 
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a | Hughes, c/o T. G. Scott & Son, Ltd., Ro 

fF ; 9 Arundel St., Telephone Temple Elect 

oe ee } Bar 1942 | 

made 

NO LEVERS - NO BEARINGS these 

Lom @. 114 40)c) 3.) COVER PICTURE B 

Specialized equipment in Research Laboratory es 

| of Fisher Governor Co., Marshalltown, Iowa, > 

HIGH ACCURACY tests valves and regulators. At left is 2-cps. to ges 

70,000-cps. vibration test equipment for - other 

| ing natural frequencies of valve parts, an : . 

FRICTIONLESS for fatigue testing. It was made by the M-B dicati 

Mfg. ro New Haven, Conn. On center = naces 

} is 12-channel recording oscillograph connecte Sd 

LOW INITIAL COST | to pickups such as Baldwin Southwark SR-4 heatir 
*LOW MAINTENANCE | strain gages. It was made by the Hathaway 
Instrument Co. of Denver, Col. At the right is 
a mass-spectrometer leak detector made by Con- 

REMOTE INDICATION Sellieted Mnplncecing Co. of Passions, Call. te 

ed ac 

NO THROW-OVER VALVES MEMRER SUBSORIPTION RATES of ful 

For One, Two and Three Years. compe 



















United States, U. S. Possessions 


and Canada $3.00, $5.00, $6.00 ambie 
Y Oo Latin America and Australia $4.00, 
e e C ¢ Audit Bu- $6.00, $8.00. 
CLOS| 


Peano Xe All other countries except those noted 


Pine St. New Canaan, Conn culation 
5 bel $5.00, $8.00, $10.00. f 

. MANUFACTURERS OF COMPONENTS FOR: ‘ pet va sea : : Any 
DYNAMOMETERS AND TESTING MA- When inquiring, a For the present, subscriptions not accepted from Austria, small ; 
CHINES: MEASUREMENT OF JET ENGINE detailed descrip- Bulgaria, China, Czechoslovakia, Eastern Zone Germany, . 
THRUST; TORQUE; STRENGTH OF STRUC- tion of your prob- Hungary, India, Poland, Romania, Russia and Yugosiavia. contro! 
TURES AND MATERIALS; ROCKET THRUST; lem will assist us Payments from outside the U. S. A. must be i2 FP migity 
BRAKE TESTING: CABLE, CHAIN AND in sending the the form of an International Money Order oF y 
ROPE TESTING; INDUSTRIAL WEIGHING; proper informa- check on a U. S. bank 
PORTABLE WEIGHING SYSTEMS: AND tion promptly. Position and company connection as well a8 


products manufactured must be indicated in all 
subscription orders. 
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MAINTENANCE MAN ATTACHES CLIPS OF TESTING INSTRUMENT TO CALIBRATION TERMINALS 


New G-E Pyrometer Equipment Quick 
and Easy to Inspect and Maintain 


Routine inspections of the new General 
Electric Type HP pyrometers can be 
made in the most time-saving ways—as 
these illustrations show. 


Besides making preventative mainte- 
nance easy, this equipment has many 
other features to provide accurate in- 
dication and temperature control of fur- 
naces, ovens, kilns, and other industrial- 
heating equipment. 


ACCURATE INDICATION. Calibrat- 
ed accuracy is within 34 of 1 per cent 
of full scale. Automatic cold-junction 
compensation adjusts for changes in 
ambient. 


CLOSE TEMPERATURE CONTROL. 
Any change in temperature, even as 
small as 0.1% full scale, starts immediate 
control action. Normal changes in hu- 
midity, ambient, and voltage have little 


| GENERAL 





or no effect on the exactness of control 
action. 


DEPENDABLE OPERATION. Strong 
construction throughout makes G-E py- 
rometer equipment exceptionally rugged. 
A 314 pound alnico magnet provides high 
flux density and allows large air gaps. 
Lightweight moving system effectively 
resists shocks and vibration. 


FOUR TYPES AVAILABLE-indicat- 
ing, protecting, two- and three-position 
control forms. Both flush and surface 
mountings can be supplied. All models 
are available in a variety of temperature 
ranges in the 0-3000 F span. 

For more information, call your G-E 
representative or write for Bulletin GEC- 
713. General Electric also offers a com- 
plete line of thermocouples—described in 
GEC-714. Write Section 602-208, Gen- 
eral Electric Company, Schenectady, 
New York. 


ELECTRIC 


602-208 


ae 


CALIBRATION CHECKS are made 
quickly and without disassembling pyrometer. 
First, remove right-hand panel. Then attach 
the clips to the terminals —as shown on left. 


LEAD-LENGTH RESISTANCE can be 
changed conveniently when pyrometer is 
switched to another job. Simply adjust the 
lead-length spool mounted on top of indicater. 


PLUG-IN CONTROLLER permits easy 
replacement if failure occurs. Both the con- 
troller and the protector units have plugs 
directly attached. Just slide the unit in place. 


INDICATOR EASILY CHECKED or 
very quickly replaced if the need arises. The 
unit is connected to the terminal board by 
means of a plug on a short length of cord. 
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AT HOUSTON . . . as at Buffalo, INDUSTRIAL PYROMETER is 
planning an exhibit of equipment which will be informing 
and helpful. Be sure fo drop in. Remember, our plant and 
manufacturing 
facilities are 


geared fo the de- 
fense program MUCRULC CC amet Me Byes 


and needed do- BOMEMICICC MLCT r dC 
mestic require- 
ments. 


MEN of PYROMETRY 


Visit Our Booths Nos. 238 & 240 
And Receive an Invitation 






Lead and Special Wiring! 


To An Enjoyable Evening 





IF YOU CANNOT ATTEND THE EXHIBIT 
SEND FOR OUR LATEST CATALOG 
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ALTON, 


IptLcCnROotis, BS. S&S. A. 
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AMERICAN METER COMPANY PRECISION EQUIPMENT 


CBV Regulators, Pilot, Spring or Meter Runs 
Weight Loaded 


CBV Regulators, Pilot Remote 


Controlled Differential Vatves 
Orifice Meters, Recording 


Orifice Fittings 


. ntrollers, Pressure 
Orifice Meters, Integrating Co 


Orifice Meters, Telemetering Controllers, Flow 


Orifice Meters, Integrating, Temperature and Pressure 
Remote Counter Recorders ‘ 





nver 


GENERAL SALES OFFICE: 1513 Race Street, Philadelphia 
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Have you been reading lately 


about unbalanced forces in 


CONTROL VALVES ? 
e 

































Then you 


should see the 
unveiling of the 


ANNI 





New Have you wanted to throw out 





Have you seen how ordinary 
CONTROL VALVES bounce around 
















when differential pressures change A 
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obsolete, inaccurate CONTROL VALVES ? 
: 


SHUTTLERATOR 


at the INSTRUMENT SHOW 
IN HOUSTON 


* No erratic unbalanced force 
% Accurate under all pressure differentials 
% 1000 to 1 control rangeability 


THE ANNIN COMPANY ; 


3500 UNION PACIFIC AVE., LOS ANGELES 23, CALIF. 
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Compressed, Cir Covitiol High Vacuum 


eee AND DPi HAS 10 SIZES OF VALVES TO DO IT 


Pi NOW OFFERS pneumatically oper- 
D ated valves in the smaller sizes, as 
well as the larger sizes previously available. 

This means that now, with DPi’s com- 
plete line of valves ranging in size from 
3” to 32”, you're assured of instant, 
sure-seal control, for any size high vac- 
uum system. 


In the new smaller-sized pneumatic 
valves, compressed air at 50 p.s.i. provides 
a positive seal that can be put into action 
instantly by electric controls, and will 


hold indefinitely. The small combined 
size of valve and operator means easy 
installation where space is at a premium. 
You get convenient, automatic operation 
for your high vacuum system . . . enjoy 
the advantages of both compressed air 
and remote electric control. 

These new valves are another step in 
DPi’s continuing program to make in- 
dustrial applications of high vacuum as 
convenient and automatic as possible. 
As specialists in the design and building 


high vacuum research 
and engineering 


of high vacuum installations—whether it 
be a special valve or a complete system 
— DPi invites your inquiries. Write to 
Distillation Products Industries, 
Vacuum Equipment Department, 65 
Ridge Road West, Rochester 3, N. Y. 
(Division of Eastman Kodak Company) 

















Alse... vitamins A and E... distilled monoglycerides ... more than 3400 Eastman Organic Chemicals for science and industry: 
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In many chemical operations, accurate 
control of pH is essential to 

maximum yield and purity of product 
since it governs reaction velocities 

and suppresses undesirable 

side reactions in the processing. 


Here’s why Dynalogs are ideal for 
Measuring or Controlling pH 


The heart of Dynalog Instruments, shown at 

the right, eliminates the conventional slidewire and 
provides an unequalled combination of speed, 
sensitivity and accuracy. This stepless as well 

as continuous balancing mechanism responds 
quickly and positively to the smallest change 


in pH values. ADVANCED ENGINEERING THROUGHOUT 
Whatever your requirements for accurate pH Designed to take full advantage of electronic circuits, Dyna- 
measurement or control, there’s a Foxboro Dynalog log Instruments are virtually free from the mechanisms used { 


ie Rc idge-type instruments. They h lide- 
Instrument designed to meet them .. . indicating, ehaann tian tgannmnemn Ammann 


2 . . . AQ 
recording onl controlling. Write for Bulletin 468. galvanometer, no batteries to standardize. They require 
The Foxboro Company, 40 Neponset Ave., essentially no maintenance except occasional replacement of 


Foxboro, Mass., U.S. A. standard radio tubes. Pneumatic Dynalog Controllers are 
available where automatic operation is desired. 


wire, no moving contacts, no high-speed motor, no gears, no 


* Reg. U.S. Pat. Off. Beckman Glass Electrodes are the primary elements of 


OXBOR 


Reg. U.S. Pat. Off: 


DYNALOG os bell mC INSTRUMENTS 


Dynalog pH Instruments. They are suitable for use in nearly 
all types of solutions regardless of color, viscosity, rate of 
flow, suspended solids and oxidizing or reducing agents. 
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NO DEAD SPOTS OR LAGS 


The TELEMASTER operates on a null-balance 
principle with a constant check-back between the 
initial input and final output, with no intervening 
mechanisms to cause dead spots or lags. This balance 
type detection of any deviation in the desired oper- 
ating conditions, produces a highly responsive and 
fast acting control system. 


ELIMINATES PANEL PIPING 


No control panel piping is necessary with the 
REPUBLIC TELEMASTER. Easily installed, multi- 
wire cables are the only connection between the 
TELEMASTER benchboard and the plant measuring 
and control elements. Results? Easier, faster and 
better appearing installation, increased flexibility, 
economy, and reduced maintenance. 


GREATER APPLICATION FLEXIBILITY 


Flexibility required for complete centralization of 
controls at a central focal point is a distinct feature 
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Electronic 





of the TELEMASTER. The system may be operated 
under completely automatic, semi-automatic, or 
manual control from a central supervisory station. 


PLUG-IN INTERCHANGEABLE PARTS 


Due to simplicity, compactness and interchangeable 
component parts the TELEMASTER provides a more 
flexible control system and a more condensed panel 
area than previously possible. All parts subject 
to replacement are mounted on compact plug-in 
units that are easily interchanged and replaced with 
spare parts. 


REDUCED MAINTENANCE 


Control room maintenance is sharply reduced. No 
moving parts or mechanisms are mounted on the 
control panels. Panel equipment is smaller and less 
cumbersome, no panel piping is used. Plug-in replace 
ment parts may be installed in a matter of seconds. 
All components of the TELEMASTER are fully tested 
and proven for prolonged trouble free service. 
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The new Republic Electronic TELE- 
MASTER Control represents a major 
advance in the field of automatic control. 
The TELEMASTER will remotely repro- 
duce, instantly and accurately, a position 
or a force— perform arithmetical and 
algebraic calculations—and can be used 
for multiple operations. Essentially it 
performs the function of a mechanical 
link through electrical and electronic 
means. It is applicable to all types of 
combustion and process control. 











System 


In plants where distances between oper- 
ating units are great, the lags inherent in 
the compression effect of a pneumatic 
master system are appreciable. This effect 
is frequently sufficient to prevent reali- 
zation of the full benefits of automatic 
control. The Republic Electronic TELE- 
MASTER Control has no inherent lag, re- 
gardless of distance. This means that cen- 
tralization of operations can be achieved 
without any sacrifice of control perform- 
ance. Full details sent upon request. 


EIT OPERATE. VISIT BOOTH NOS. 430-436, NATIONAL INSTRUMENT EXHIBIT, HOUSTON 


REPUBLIC FLOW METERS 0, © 220 o1versey rarxwar  cnicaco 47,11uo1s 
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FOR ANOTHER GREAT YEAR 









To you who are engaged in the manufacture of precision instru- 
ments, we extend our heartiest salutations for your success in meeting 
the challenge of the heavy industrial and military demands brought on 
by war in Korea. Your success can be further measured by the 100% 
to 300% increase in production of recording instruments alone since 


the end of World War II (according to SAMA). 


We take pleasure in reproducing here a few of the many instru- 









ments...each of which includes a Telechron timing motor...represent- 






ing the technical excellence on which your steady progress is based. 









May each succeeding year bring you equally rapid advancement. . . 






and count on us, as in the past, for prompt, whole-hearted cooperation 
at all times. Telechron Department, General Electric Company, 68 
Union Street, Ashland, Massachusetts. } 











° ¢ ee 
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In Control Valve Bodies , too 


The Cag Method Reveals All the 
Quality Factors 


The Cg Method enables you to select control valves conveniently — with an 


B 


ORR 


accurate analysis of comparative value. First, set a standard of quality; then 


evaluate a// the quality factors in relation to your standard. The sum of the value 


of the quality factors is the Cg (Quality Coefficient). 


“It isn’t the first cast — it’s the upkeep” is true of control valves. The over-all 


cost — the real cost — includes maintenance and operation delays in addition 


to the purchase price. Thus, among comparably priced valves the best buy is the 


one with a high Cg — because for comparison purposes 


Price 


Real Cost = — 
Ca 


“A high quality product provides accurate 


performance over a long period with a minimum 


of maintenance and operation delays.” 


In other words, it has a high Cg. Use the Cg Method in selecting your control valves. 


*This analysis of the valve body assembly is only half the story; write for your copy of an analysis of the 
diaphragm motor. 


Check For These Quality Factors in the Body Assembly 


Performance Factor 


Flow Characteristics Correct for the 
Service 


Alignment of Parts for Positive Opera- 
tion and Response 

Friction Minimized by Design of 
Guides, Stuffing Box, Packing, and 
Plug Stem Finish 

Large Body Flow Passage Areas 

Long Valve Stroke 

Cy (Flow Coefficient) Rating 


Mechanical Construction Factor 

Strength of Bonnet Construction 

Precautions against Seat Ring Distor- 
t110n 


Valve Plug-to-Stem Fastening 


Guide Design for Strength and Service 
Life 

Precautions against Misalignment of 
Parts 

Flange Gasket Design 

Lubricator Design for 
Strength, Safety 

Stufing Box Assembly Design 

Strength of Bonnet Blindhead 
Bolting 

Availability of Suitable Body and Trim 
Design and Materials for the Service 

Ability to Withstand Rough Handling 


Efficiency, 


and 


Convenience Factor. 
Choice of Body and Trim Materials 


Selection of Standard Valve Plug Types 

Availability of Standard Reduced Ca- 
pacity Trim Design 

Choice of Standard Packing Materials 

Availability of Bonnet 
Designs 


Variety of 


Standardization of Face-to-Face Dimen- 
sions 


Maintenance Factor 

Ease of Detaching Diaphragm Motor 

Ease of Accurate Reassembly after 
Servicing 

Interchangeability of Comparable Parts 

Ease of Reversing Plug to change 

Valve Action 


See our Exhibit in Booths 214-216 at the Sixth National Instrument Exhibit, 
Sam Houston Coliseum, Houston, Texas, September 10-14, 1951. 


Vol. 24 




















THE ( 


121 


Ph 
Cinci 


Deny. 












For Example, Consider the 
Body Assembly of Masoneilan 
10,000 Series Control Valves 





















1, One-piece Bonnet of forged or cast steel, 
with flange piloted in body for strength 
and accurate alignment. Heavy bolting for 
strength, 

2. Bolted Stuffing Box construction on valve 
sizes 2” and larger. Threaded construction 
on smaller valves has five-chread minimum 
engagement, at no Compression, tor safety. 
Adequate box depth for sealing at low 
compression. Manufactured with special 
tools and gauges to avoid misalignment, 
and insure reproducibility and interchange- 
ability of parts. Optimum clearances pre- 
vent packing flowing, while allowing for 
expansion over broad temperature range. 
Fine finish of gland and box surfaces main- 
tains tightness between packing and box 
wall. Bonnet extension and air-finned 
construction available for extreme temper- 
ature service; bellows-sealed type for 
special applications. Bolted construction 
designed to permit removal of diaphragm 
motor without disturbing stuffing box. 

3. Four Packing Types available for application 
according to service conditions: (1) pre- 
formed asbestos-and-binder solid ring; 
(2) braided-jacket, reinforced plastic core, 
split ring; (3) woven asbestos, *Teflon- 
impregnated, split ring; (4) solid {Teflon 
V-ring. 

4. Honed and Highly Polished Valve Stems re- 
duce stuffing box friction up to 65%; in- 
crease packing life; improve performance. 

5. Body has large flow passages for minimum 
pressure drop; bridgewall section de- 
signed for heavy seat rings and optimum 
seat-to-seat distance for rated stroke; has 
uniform standard face-to-face dimensions 
in Cast iron and steel types. 

6. Stem-to-Plug Fastening by means of 
grooved, self-locking pin driven into pin- 
hole drilled and reamed, in stem and plug 
simultaneously, while stem is threaded 
tightly into plug insures ughtness, pre- 
vents shearing pin. | 

7. Heavy Valve Plug Guide sections manu- 
factured to very close tolerances — in- 
sures strength, accurate alignment, repro- 
ducibility, interchangeability. 

8. Choice of Plug Types for practically all serv- 
ices. Includes Percentage Piston, Per- 

ae centage Parabolic, Percentage V-Port with 

; wide flow range, percentage character- 
MASONEILAN 10,000 SERIES CONTROL VALVE IS istics. Also quick-opening and linear 
types, Point-4-Factor reduced capacity 


° 4 trim in solid and V-Port designs. Single b 
eA Hz rh Product and double seated. Interchangeable trim 
O designs in Comparable sizes. All types (ex- 
nx cept Percentage P -versible in field 
pt Percentage Piston) reversible in felc 
to change valve action. 
+—____ 9. Seat Rings with heavy shoulders which 


ed Ca- prevent distortion, piloting at maximum 
ring diameter insures positive centering; 


| narrow seating surface in bridgewall and 
terials 
RR. long threaded section provide aught joint, 
Bonnet prevent leakage. Four heavy lugs aid in re- 
moval and replacement. 
Jimen- LAT a 10. Long Guide Bushings (sicel valves) of 
e hardened stainless steel in bonnet and 
blindhead have minimum clearance, assure 
a ate guiding. 
1210 Adams Street, Boston 24, Mass., U. S. A. ee as, 
11. Lubricator size is ; Minimum for 
{otor strength; has ball check valve. Forged steel 
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we Sales Offices or Distributors in the Following Cities isolating valve supplied with stee! valves 
i . . . Tk ‘ 2 » , 
New York « Syracuse « Chicago ¢ St. Louis + Tulsa for added safety. 

Pp ) j 12, Fully Retained Gaskets of corrugated 
je Parts hiladelphia « Houston « Pittsburgh + Atlanta + Cleveland apence icon or specie’ alloy for tightness 
change Cincinnati « Detroit + San Francisco + Salt Lake City + El Paso and durability. 

Boise «+ Albuquerque « Charlotte, N.C. + Los Angeles m anne eng erewl : : 
Denve . : Jew Orleans assured by piloted bonnet, blindhead, and sea 
wer + Appiston, Wiqconsia + Corpus Christi sn Me Ore rings; by precision control of stuffing box, 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto uide bushing, plug guide section clearances; 
B 8B &, plug g 
| 





by manufacture with special tools and gauges 
for exact reproducibility of all parts. 

tTeflon is a trademark of E. I. du Pont de 
Nemours & Co. 


'U CAN INSURE FULL Cv WITH A HIGH Co 
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PRODUCTION 
RECORDS 
ARE MADE... 


Photo — Chicago Aerial Surv 


the wheelco recorder 


tlere’s the Central Manufacturing District of 
Chicago—where more than 360 industries, con- 
centrated in less than 12 square miles, manu- 
facture thousands of different products. Yes— 
here where production records are made and 
kept—the Wheelco Capacilog is invaluable for 
measuring, indicating, controlling and record- 
ing electrically measurable variables. 


Specify the Wheelco Capacilog, a deflection 
type strip chart recorder that gives you accu- 
racy to % of 1% of total scale—suppressed 
scales with a built in reference point—Thermo- 
couple Break Protection that completely elim- 


inates “residual error”. Capacilogs are built 
for use with thermocouples and resistance ther- 
mometer measuring elements; as single or multi- 
point recorders, and with six different control 
combinations including pneumatic and electric 
proportioning types. 


Assembly line production and simplicity of construction 
make it possible to deliver most models within 20 days. 


instrumentality When you specify Wheelco you 
specify Instrumentality —Wheelco's ability to design 
and build efficient and economical instruments to 
fulfill your needs for accurate and dependable 
control and recording. 


Visit the Wheelco Booth #326-328, 6th National Instruments Exhibit, Sam Houston Coliseum, Houston, Texas, Sept. 10-14, 


Wheelco !nstruments Company, 833 W. Harrison Street, Chicago 7, Illinois 


WwW h cal a EQ 6k) electronic controls 


Page 850—I/nstruments—Vol. 24 
































































































































































































































+ 


















































THE BRUSH DEVELOPMENT CO. 






























































































































































Ful hin wuling woh a 
BRUSH RECORDING ANALYZER 


welding specifications 
a problem? 


BRUSH ANALYZER RECORDS WELDING 
CURRENT AND TIME EXACTLY 


@ The Taylor Winfield Corporation, manufacturer 
of resistance, spot, seam, and butt welders, makes 
sure of correct current and timing calibration on 
each spot welder before shipment. 


While a sample weld is being made, a Brush 
Analyzer records amplitude and timing of both input 
current and welding current on the same chart. By 
observing the wave shapes, Taylor Winfield in- 
spectors calibrate controls quickly and surely. Pro- 
duction time is saved, and correct results assured. 

Maintaining welding specifications is difficult 
with “rule-of-thumb” adjustment, particularly on 
metals such as aluminum. Brush Analyzers can give 
you written proof of welding currents, or of 
electrode pressures. 


Investigate Brush instruments for studies of d-c 
or a-c voltages or currents, strains, displacements, 
light intensities, temperatures, and other static or 
dynamic conditions. Write for information. The 
Brush Development Company, Dept. A-5, 3405 
Perkins Avenue, Cleveland 14, Ohio, U. S. A. 
Canadian Representatives: A. C. Wickman (Canada) 
Limited, P. O. Box 9, Station N, Toronto 14, Ontario. 


Chart of welding cycle on Taylor Winfield welder 
shows 60-cycle A-c input current at left, D-c welding 
current at right. This Brush Analyzer consists of A-c 
amplifier, D-c amplifier, direct-writing oscillograph. 


"Brush I 


DEVELOPMENT COMPANY 


PIEZOELECTRIC CRYSTALS AND CERAMICS * MAGNETIC RECORDING 
ELECTROACOUSTICS * ULTRASONICS « INDUSTRIAL & RESEARCH INSTRUMENTS 
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OSCILLOGRAPH 


The Century Model 408 recording 
oscillograph was designed expressly 
for airborne and mobile operation. 
As with all Century products, this 
oscillograph incorporates the utmost 
in design and workmanship, along 
with improved features, yet it remains 
simple in its operation and mainten- 
ance. 


ing .01 second and .1 second lines. 
.01 second lines instantly removable 
by toggle switch for slower speeds. 


governor controlled electric motor 
with separate motor for takeup 


FEATURES: 
Size: 20” long, 12%” wide, 87” 


high. drive. 


Weight: 51 pounds. 

Number of Recording Channels: 6 to 
48. 

Detachable daylight loading maga- 
zine accommodating a roll of 
paper or film 8” x 200’. 

Friction roller type paper drive by 


Paper speeds continuously and _ in- 
stantly variable without changing 
gears or sprockets. 

Separate optical system for viewing 
before or during recording. 


Glow tube timing system photograph- 


Data numbering at beginning of 
record. 

Footage indicator showing amount of 
paper remaining in magazine. 

Automatic record length control. 

Trace identification. 

Remote control unit. 


409 
OSCILLOGRAPH 


The Century Model 409 oscillograph 
has been designed for recording data 
where space and weight requirements 
are limited. This oscillograph has 
been tested to record faithfully while 
subjected to accelerations up to 20 
G's. 


Paper speeds instantly variable |/," or 354"' x 100' paper. 2 to 
to 6"" and 2" to 12" per second. 12 individual channels. 
Detachable daylight loading maga- Trace identification, 

zine with a capacity of 354"' x 50’ Trace viewing. 


FEATURES: 

Size: 5” x 5” x 11”. 
Weight: 11 pounds. 
Cast Aluminum case. 
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RECORDING EQUIPMENT 


STRAIN ANALYSIS, and other Applications 
MODEL 406 OSCILLOGRAPH 


The Century Model 406 oscillograph is one of the finest laboratory 
instruments available. This unit will accommodate up to 48 individual 
channels and still incorporates all of the preferred features. 


FEATURES: Magazine capacity of 8" x 200’ roll of 
Size: 12!/2" x 13/2" x 22", ee nim. 
Weight: 90 pounds Separate optical system for trace view- 
Continuously variable speed control ing wre ee ; 

without gear change. Automatic record numbering at 
Temperature compensated fork con- beginning of record. 

trolled timing system using a glow Paper footage indicator. 

tube, Automatic record length control. 
Separate paper takeup magazine allow- Remote control unit. 

ing any length of recording up to Available for 24 volt d.c. or 115 volt 

200 ft. without jamming. a.c. operation. 





MODEL 508 LINEAR- 
INTEGRATING AMPLIFIER 


With Power Supply, Model 408 Oscillograph and Remote Control 


rr ere ae a oe ae 





FEATURES: 


Frequency response flat + 5% from 3 
cps to 3,000 cps or + 2% from 5 
cps to 2,000 cps. 


Frequency response linear + 5% from Individual output metering. 
5 cps to 2,000 cps or + 2% from 7 
cps to 2,000 cps. Overload indicator. 


GALVANOMETERS 


All Century oscillographs are equipped with Century Model 210 galvanometer 
elements. These elements are available over a wide range of frequencies and 
sensitivities and in most instances are easily adaptable to other makes of oscillographs. 
Each element is electrically isolated. 





FEATURES: Hermetically sealed. 

Small, tubular type construction with rotating Horizontal and vertical optical adjustment readily 
pole pieces flush with case. This allows correct accomplished. 
flux angle for any horizontal position and Plug-in mounting, elements may be replaced or 
eliminates stressing the suspension for hori- interchanged with minimum effort. 
zontal adjustment. Negligible zero drift as a function of temperature. 


GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 


Philadelphia, Pa. 149 Broadway, New York 


1505 Race Street EXPORT OFFICE: 
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Here's the 
Instrument 
you built! 











JACO BALANCED BEAM 


Projection Comparator 
Recording Microphotometer 


You asked for increased sensitivity and higher resolution . . . for a proven 
high speed recording device . . . for construction features that would speed 
your work and make it easier too. Now all these advantages—and many 
more—are here . . . in the new Jaco Projection Comparator Recording Mic- 
rophotometer. Check these outstanding advantages against the work you are 
now doing: ) 








* Monitoring light beam eliminates effect of voltage fluctuations * Adjustable 
entrance slits (as small as the equivalent of lu x 100u at the plate) guaran- 
tee exceptional flexibility and resolution * High speed (0.7 sec.) Brown Elec- 
tronik chart recorder * Stability achieved by use of double beam technique 
with single detector * Reproducibility of ~1°c. * Choice of 12 scanning speeds, 
either forward or reverse * Linear measurement on plate or film to 0.01mm. 


Space limits listing the many other outstanding features of this truly remark- 
able new instrument. For all the facts write for Bulletin 203Y today. 


62s aT THE HOusTON | VARRELL-ASH COMPANY 


INSTRUMENT SHOW 165 NEWBURY ST. BOSTON 16, MASS. 
Boston Detroit Chattanooga San Francisco Toronto 







If it's an optical instrument, think of Jarrell-Ash 
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Engineers 
improved the performance of a 
relay without increasing its size 


CLARE Type ''KX” RELAY 


L oh ete Ee 





Y  SAME FAST OPERATION. 











SPECIFICATIONS 


Size: Length: 19%4”; Height: 1'54)”; Width: 1”. Dimen- 
sions vary with type of coil terminal used. Height shown 
is maximum (with 8 springs in pileup). Weight: Approx. 
2 oz. Coil: Single or double wound. Operating Volt- 
age: to 175 volts d-c. Armature: Single- or double- 
arm. Contact Arrangement: Forms A to C available. 
Maximum 8 springs in pileup. Mounting: Two #4-40 
screws. Can also be furnished with 2 or 4 mounting 
studs tapped for #4-40 screws. 


@ The Clare Type “K” Relay, first of the famous Clare 
line of small, lightweight, telephone-type relays, is still 
the mainstay of design engineers who must have superior 
relays to operate in extremely small space. 


Its fast operation, adequate contact pressure, high resist- 
ance to shock and vibration, long life and complete all- 
around dependability have met many complex require- 
ments. Once in a while, however, Clare engineers have 
been confronted with customers’ specifications which 
this Clare Type “K” Relay would not quite meet. 


More often than not this was due to the small spool which 
limited coil winding to a maximum of 6500 ohms. Clare 
engineers have met this situation with the new Type “KX” 
whose sensitivity and operating range are increased by 
use of a slightly longer coil which can be safely wound to 
a maximum resistance of 8000 ohms. This additional 





winding space is gained by a slight change in the design 
and suspension of the armature which enables the length 
of the coil to be increased without adding materially to 
the over-all length of the relay. 

The Type ‘“KX”’, like the Type “K” and Type ‘‘R”’ re- 
lays, has the reed armature suspension of special alloy 
which engineers recognize as one of the subtler reasons 
for the superior performance of these small Clare relays. 
The Type “KX” is interchangeable with the Type “K” 
for mounting. 

This new relay is available as either an open or her- 
metically sealed relay. Call your nearest Clare sales en- 
gineer ... located in principal cities to serve you... or 
write C. P. Clare & Co., 4719 West Sunnyside Avenue, 
Chicago 30, Illinois. In Canada: Canadian Line Materials, 


Ltd., Toronto 13. Cable Address: CLARELAY. 


Write for Clare Bulletin No. 116 


CLARE RELAYS 


First in the Industrial Field 
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FIRST 


ermanent Magnets 
Picked for the VITAL jobs 


because they're quality-made 
for lasting energy 


HERE uniform quality is a must, 
Carboloy Permanent Magnets get 
the call. 


Carboloy Alnico Permanent Magnets in 
radar and communications equipment, 
aircraft generators, instruments, meters, 


motors, compasses, control equipment ° 


and countless other essential products 
have proved that Carboloy made means 
quality made. The finest permanent 
magnets anywhere for uniform, lasting 
energy . . every one individually 
checked and re-checked to top-quality 


standards by skilled personnel. 


Dependable as the magnets themselves, 
is our delivery promise. Once your order 


CARBOLOY 


is accepted and scheduled, Carboloy 
magnets arrive at your plant ... on 
time, as specified. 


EXPERT ENGINEERING SERVICE 


Carboloy Permanent Magnets are avail- 
able to meet your defense and essential 
needs. And we’re ready to give the same 
careful attention to your magnet prob- 
lems that we give to the production and 
delivery of the magnets themselves. 
Why not call on our engineers? Write 
us today: 


Carboloy Department of General Electric 
Company, 11155 East 8 Mile Street, 
Detroit 32, Michigan. 





ALNICO PERMANENT MAGNETS 


“Carboloy” is the trade-mark for the products of Carboloy Department of General Electric Company 


IN MAN-MADE 


METALS 


FOR BETTER 
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APPROVED BY THE AIR FORCE 


The SCREW TERMINAL 
TYPE CONTAINER 


Provided with either 
back or bottom mount- 
ing brackets. Barrier 
type face plates prevent 
short circuits between 
cable and terminal lugs. 
Easy access to terminal 
for circuit revisions is 
possible since, as in the 
Lug Header Type, re- 
moval of the relay from 
the equipment its not 
necessary. This unit has 
particularly wide appli- 
cations in the aircraft 
industry 


For Desendable Coutrol 


The Series 335 D.C. (AN-3316-2) Guardian Relay is one of a line of famous 
controls which distinguish Guardian Electric as a dependable supplier to the 
U.S. Air Force. Hermetically sealed (AN-3312) to (MIL-5757) specifications, 
or with conventional open and special mountings, Series 335-D.C. offers a wide 
variety of aircraft applications. Built to rigorous aviation standards, it meets 
the ANR-20-B and the MIL-R-6106. Generous coil winding area permits single 
windings up to 15,000 ohms. Parallel and double windings available. 


Maximum voltage: 220 v., D.C. Power requirement: Normal, 344 watts. Max. resistance standard 
unit: 12,000 ohms. Applicable to time delay attract up to .06 second and release up to ,01 second. 
Contact rating: 4” dia. silver, 12 amps, at 24 v., D.C. inductive load. Combinations up to 4 
P.D.T. with 12 amp. contacts. Bakelite insulated, tested at 1,500 v.—60 C. 


GUARDIAN’S NEW HERMETICALLY SEALED RELAY CATALOG IS YOURS FOR THE ASKING 


Series 
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30 A.C, 


Series 210 A.C.—215 D.C 


al 


si 


ie Bis, ttl el om i “ . 
Series 220 A.C, Series 595 D.C, Series 610 A.C.—615 D.C, 


SUBMIT YOUR BLUEPRINTS FOR SPECIFIC RECOMMENDATIONS— WRITE 


GUARDIAN WW ELECTRIC 


1638-J w. WALNUT STREET 


A COMPLETE LIME OF RELAYS SERVING AMERICAN 


Vol. 24 


CHICAGO 12, ILLINOIS 


tmousTRY 





@ Wil 


A choic 
range o 
blendin 
high ca 
@ wi 
The wid 


ments p 
all cond 


@ wit 


Controll. 
or unco 
graduat 
7"), Pnes 
tions suc! 
be supp’ 


@ Co) 
SYS 











amous 
to the 


ations, 


a wide 
meets 
single 


tandard 
second. 
up to4 


NG 





D.C, 





A panel of three F&P Ratio-Con- 
trollers blending wood pulp 
slurry with one additional record- 
ing-controller. Also shown are 
large-capacity RATOSLEEVE flow 


meters and control valves. 


@ WIDE RANGE OF APPLICATION 


A choice of F&P primary elements is available to handle a 
range of flows as low as 4-40 cc/min liquid for pilot plant 
blending or treating-reagent additions to any measurable 
high capacity flow in closed or open channels. 


@ WIDE RANGE OF MEASUREMENT 


The wide-range linear flow scales of F&P primary ele- 
ments permit outstanding rangeability of flows under 
all conditions—not merely at or near design ratio. 


@ WIDE RANGE OF SETTING 


Controlled flow can be in any desired ratio to “wild” 
or uncontrolled flow. Ratio selector scales are 
graduated from 15% to 600% (scale length is 


@ COMPLETE RATIO-CONTROL 
SYSTEM 


Full responsibility for the proper coordina- 
tion and smooth performance of the various 
components of the system is vested in 


V/A Cell Kinetic manometers, and 
others)—secondary elements (RATO- 
MATIC control instruments) — and 
VALVRATOR control valves. 





Today’s most flexible and dependable 
AUTOMATIC FLOW RATIO CONTROLLER 















Fischer & Porter offers a complete 


system for proportioning the flows 


of fluids (liquids, gases, slurries) in 


two or more pipe lines. The various 


elements utilize electrical, electronic or 


pneumatic transmission systems in any 


suitable combination. These systems can 


be readily tied in with machine speeds, 


7). Pneumatic-set ratio is available for applica- cas A : 
lions such as pH control. Vernier adjustment can positive displacement meters, metering 
be supplied for extreme precision of setting. pumps, or dry feeders 

e e 


WRITE FOR CATALOG 53 


Fischer & Porter, manufacturer of the pri- paaeck begin» 
mary elements (FLOWRATOR meters, INSTRUMENTS | 
Raaagil 


i’ 


FISCHER & PORTER COMPA 
HATBORO, PENNSYLVANIA, U.S 
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Multi - Purpose 
Thermostat 
assures 
uniform sealing 
of milk cartons 


When famous Pure-Pak milk cartons were de- 
signed, a basic step in their formation was the 
proper sealing of the bottom flaps. The sealing was 
done by contact with an electrically heated block 
and this block had to be kept at a uniform sealing 
temperature. 

The problem was solved when Pure-Pak, a divi- 
sion of the Ex-Cell-O Corporation in Detroit, in- 
stalled low cost Fenwal THERMOSWITCH 
thermostats as the temperature control units. These 
thermostats provide positive control, minimum 
maintenance, are sufficiently compact to fit effi- 
ciently on the Pure-Pak carton-forming machine. 
Now dairies throughout the country benefit 
from the sealing uniformity assured by Fenwal 
THERMOSWITCH Thermostats. 

The dairy industry is but one of many to benefit 
from Fenwal THERMOSWITCH units. They ef- 
fectively control many variables where heat is 
a factor. 


Just fill in coupon and mail... 





Their unique principle of operation consists of a 
single-metal activating shell. This shell expands or con- 
tracts instantaneously with temperature changes, mak- 
ing or breaking the totally enclosed electrical contacts. 

Fenwal THERMOSWITCH Thermostats can no 
doubt help you in your own processing. Find out how 





by mailing the coupon today. 
Visit our Booth 206 at the 


FENWAL, INCORPORATED, 178 Pleasant St., Ashland, Mass. 


111 South Burlington Ave., Los Angeles 4, Cal. 


PIR cos cesta Be aC Na Ser nc eccens ee .Position 
Company 

Street Seles iaccetecs Dae : pees 

City ; Ssiicsiecttcestespee es 


Vol. 24 


Instruments 


TEMPERATURE CONTROL ENGINEERS 


FREE 0 Get this bulletin ... see what Fenwal l 
© THERMOSWITCH units can do for you. | 


no obligation. 


National Instrument Exhibit, Houston, Texas 


1 am chiefly interested in the applications checked: 


C0 Heating 0 Cooling 


() Alarm (over-temperature, 
under-temperature) 


(0 Timing (thermal) 


; 
11t;-P 
Purpose, Thermo t 
s 


SENSITIVE 


(0 Humidity Control or De- 


tection 
0 Vapor Control 
0 Radiant Heat 


at Contro] 


Control 


() Pressure Control (by controlling vapor temperature) 











a ~% 





<p O FV 


nn == Se hUlUC KT lhlC hC( it 












vel see you at Booth 
523-525-527 at the In- 
strument Show in Houston, 
September 10 to 14. 









FISHER TYPE 67 


exterior view, with hand- 
wheel adjusting screw. 
Also available as Type 
67P for panel mounting. 









ISHER sixiss rey f 


SMALL VOLUME REGULATORS 


AN ALL-PURPOSE REGULATOR 
PARTICULARLY ADAPTED AS AN AUXILIARY 
OPERATING MEDIUM PRESSURE REGULATOR 


e ACCURATE, EFFICIENT REGULATION e TIGHT CLOSURE 
e@ WILL NOT CHATTER, VIBRATE OR SING e NEAT DESIGN 


Fisher Series 67 Regulators have won universal acceptance for small 
volume air or gas flows. They are ideal for hundreds of industrial 





FISHER TYPE 67 FR 


combination filter regu- 
lator. Finest filter per- 
foration area-0.002”. 












‘ i 

applications and are particularly adapted to instrument air service, § LEADS THEINDUSTRY =| 

: , . , IN RESEARCH FOR} 

supplying 20 Ibs. operating medium pressure to pilot operated regu- : penance H 
lators. Capacity up to 6 C.F.M. For further details and complete speci- ' PRESSURE CONTROL =} 
fications, write for Fisher Bulletin 67, Fisher Governor Company, Gam cs core oe ca a came an es oe nom 


Marshalltown, lowa. 
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_™ ONE-PIECE 


7\~* a ) hee BONNET 


removal for maintenance. Stuffing box is an 
integral part of bonnet, depth at least six 


times diameter of stem. Lantern Gland is 
double packed (top and bottom) . . . added 
protection against leakage. 


Ai J | OR One-Piece Bolted 
: on Bonnet of forged 
steel provides greater ruggedness, simplifies 


VA LV E , 7 ; Specially Designed 


Neoprene Diaphragm 


* Compare the bonnet of this 

valve with that of any other 
wide band proportional type. 
Look at it closely . . . study it : ., Duplex Upper 
feature by feature. | ae = e Stem Guide 


Then check the other features of 
the valve . . . the Specially De- 
signed Diaphragm, the Duplex 
Stem Guide, the Packless Bellows 
Seal, the Safety Stem Lubricator, , Bellows Seal 
the wide variety of discs, the easy ie 49 

reversibility in the field. 


Packless 


Your comparison will prove that T 

the Honeywell Series 700 has all Safety Stem 
the features you look for in a ) , Lubricator 
fine valve. ] 


It’s available in a wide range of 

styles and sizes. For detailed infor- 

mation, write for a copy of Cata- wm ; Wide Variety 
log 700-2, or call in your local mm. OND ; of Discs 
Honeywell engineer . . . he is as =, 1 sag 

near as your phone. 


MINNEAPOLIS-HONEYWELL : 
REGULATOR Co., Industrial Divi- ‘ ] Reversibility 
sion, 1908;Windrim Ave., Phila- ' in the Field 
delphia 44, Pa. Offices in more 
than 80 principal cities of the 
United States, Canada and 
throughout the world. it aon ££ A Pe os 

new bat 750 Honeywell 

“Control Valve Sizing Data,” 2 
is now available 


Veh tS PRO’DUCTS 
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CAUTION ON HIGH V 
oF 
j;200 
300——— 




















nit : ¢ © bier 
Model 


030 





CC hes is no more hash 


and dependable instrument made 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


ONLY $39.50 AT YOUR DISTRIBUTORS 
Prices Subject to Change 


TRIPLETY ELecy, 
CTRIC AY 'NSTRUMENT COmp 
ANY. BL 
UFFTOW 
» OHIO 
»US 
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Nash 
deliver only clean 







DISCHARGE 
PORT 


Here (8 Why! 


You can dispense with oil filters and dust filters when 
you install °Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


NAS 


Vol. 24 
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oil or dust, and without filters 





SZUUHUUNLUOUUALUUUUOUGUAUUUOUAUUUEOAUEUGUEUAUEUAUEUAUU AEA AEA 


No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 


Original performance constant 
over a long pump life. 


Low maintenance cost. 
EHlVUVUNINUINUVUNUNUUNUOUUUNUUO0UOUNO010040000000000000000000000000800000080000000000 i= 


TAQQQOUOUUQUOUEOOUUNUOOUUAUOAUUAUAAU AAO EG GGUS 


VONQOOUUANEOOUANOOOUALEOUUAOOUAASUEOOUUGAOOUUANEEOUUAAGEUAAOUAALUUUAAn UUs 


ENGINEERING COMPANY 
396 WILSON, SO. NORWALK, CONN. 




























Here's How 


VIOLATION OF SMOKE “ORDINANCE 










































*% One of your first steps in erasing these troubles window between the Bolometer and the gas passage. 
a —— mae so aanga “i yy be the It’s easy to secure and maintain alignment of the 
installation of a Bailey Smoke Density Recorder. sealed beam light source with the Bolometer since 
Thic 9 — a5 tie ‘ ee ar : 5‘ 

Phis 24-hour recorder is not an ordinary photo-cell they are mounted at opposite ends of a slotted pipe 


j - » shes j ‘tects s > Nnsitv « ‘ 
instrument. Instead it detects smoke density by a which extends across the smoke passage. 


Bolometer which is simply a sturdy tungsten fila- - cll : ' abl 

° ° ° ‘or c gzete Intormation oO Ow V¢ Ce ro apDly 
ment and a parabolic mirror, mounted in a standard a uf ae n how you can profitably 
use this unique instrument to erase your smoke 


troubles, ask for Bulletin 211, “Bailey Smoke 


Density Recorder”. 


sealed beam automobile head lamp housing. 


In using this simple, unique smoke detector, you do 
not have to provide cooling devices since the Bolo- 


meter is not harmed by high ambient temperatures. It AMBIENT 
: nee : ‘ SEALED BEAM TEMPERATURE 
is completely sealed against dirt and corrosive gases. BOLOMETER ~__ COMPENSATOR 
‘ Pac eigen: Geo, 


Cleaning is simplified by infiltration of clean 
air ¢ se of the lam sing lens as or ||| SMOKE 
air and by use of the lamp housing lens as the only AIR INLET beTEcToR 


PLANE OF SLOT PARALLEL 


|] ACCESS 
TO PATH OF SMOKE ~ DOOR 


Diagrammatic Installation of 
Bailey Smoke Density Recorder. 


LIGHT SOURCE 
/ 


SEALED BEAM 
PROJECTION SPOTLAMP 


SMOKE RECORDER 







ze da , SWITCHES 
ill : i aa 


50 or 601 = "Sam €janct! 






ACCESS DOOR 













1041 IVANHOE ROAD, CLEVELAND 10, OHIO BRANCH OFFICES IN PRINCIPAL CITIES 
BAILEY METER COMPANY LIMITED, MONTREAL, CANADA 
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ee protection for Reducing 

Valves, Pump Governors, Temperature 
Regulators, Turbines, Pumps, Traps, 
Valves and other equipment against dirt, rust 
and scale is provided at lower cost by LESLIE 
Self-Cleaning Strainers. 


Protection from foreign material increases the life of equip- 
ment and prevents costly down-time. Large free area permits 
good cleaning with low pressure loss through the Strainer. 
Self-Cleaning feature allows cleaning of screen without re- 
moval from strainer body or shutting off operating fluid. 


LESLIE Self-Cleaning Strainers are available in a wide range 
of sizes from 14” to 10”, in cast iron, cast bronze, cast steel, 
carbon moly, chrome moly, and stainless steel, with screwed, 
flanged or socket welding connections for pressures to 1500 
Ibs., temperatures to 1000°F. Screens of filter cloth, fine wire 
mesh or perforated sheet stock in a wide range of materials 
and perforations. Stocked and sold by Industrial Distributors. 


LESLIE “POROMET” Filter 


For superfine cleaning of fluids or protection of equipment 
with small ports, the LESLIE “Poromet” Cartridge Type 
Filter permits separation of particles as small as .001”, 
with no more pressure loss than a pipe bend. In small size 
LESLIE Strainers the “Poromet”’ Filter can be used to 
replace a regular screen without change to the Strainer. 


LESLIE engineering know-how is available to solve your 
Strainer problems with standard Strainers or specially designed 
units to handle unusual problems. 





Visit the LESLIE Exhibit Booths 714-716 
National Instrument Conference 
Sam Houston Coliseum, Houston, Tex 
Sept. 10-14, 1951 














Stop valve connected to 
Strainer blowoff can be 
opened, allowing flow of 
operating fluid to cleanse 
screen. 


* 


Screens have lorge, -~ 
free area to insure — 
ample flow and _ 
straining capacity. 


Look for LESLIE REGULATORS under “Valves” or “Regulators” in your classified telephone 
directory in the following cities where LESLIE factory trained engi are located: 





SEND FOR—Bulletin No. 465 





ESTABLISHED 1900 


\ESUK 


co. 


FLOATLESS LEVEL CONTROLS 
SELF CLEANING STRAINERS 


Vol. 24 
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Albony, WN. Y. 


Albuquerque, N. M. 


Atlanta, Ga. 
Baltimore, Md. 
Beaumont, Texas 
Birmingham, Ala. 
Boston, Mass. 
Bridgeport, Conn. 
Buffalo, N. Y. 
Chicago, Il. 


Montreal, Que., Can. 


Cincinnati, Ohio 
Cleveland, Ohio 
Dallas, Texas 
Denver, Colo. 

Des Moines, la. 
Detroit, Mich. 
Duluth, Minn. 

El Paso, Texas 
Greensboro, N. C. 
Greenville, S. C. 


Toronto, Ont., Can. 


Houston, Texas 
Konsas City, Mo. 
Kingsport, Tenn. 
Los Angeles, Cal. 
Louisville, Ky. 
Memphis, Tenn. 


Miami Springs, Fla. 


Milwaukee, Wis. 
Minneapolis, Minn. 


Vancouver, B.C., Can. 


Mobile, Ala. 


New Orleans, Lo. 


New York, N. Y. 
Orlando, Fla. 


Philadelphia, Pa. 


Pittsburgh, Pa. 


Ponco City, Okla. 


Providence, R. |. 
Richmond, Va. 
Rochester, N. Y. 


299 Grant Avenue, Lyndhurst, New Jersey 
PRESSURE REDUCING VALVES e 


PUMP GOVERNORS 
AIR HORNS 


Rutherford, N. J. 
Salt Lake City, Uteh 
San Francisco, Cal. 
Seattle, Wash. 

St. Louis, Mo. 
Syracuse, N. Y. 
Tarrytown, N. Y. 
Tucson, Ariz. 
Wilmington, Calif. 
Youngstown, Ohio 


Bruxelles-Forest, Belgium 


PRESSURE CONTROLLERS 
° TEMPERATURE REGULATORS 
STEAM WHISTLES 
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ANOTHER W&T | [i/I? 

PRECISION ME aces 

INSTRUMENT | “ hi Xt 
\\ 


f 
L | 


/ 
THE PORTABLE DIRECT 1 Hl \e: 


- a 
\e 
CURRENT RECORDER i iq 


FOR THE MEASUREMENT OF MICRO-CURRENTS 


The New W&T Portable Direct Current Recorder permits direct record- 
ing of minute electrical currents and voltages, as well as certain non-electrical 
values through the use of pick-ups and amplifiers. The instrument is extremely 
versatile and possesses a range which permits handling 6.0 amperes and, at 
the same time, can detect a change of current as low as 1/10 microampere. 
It is useful in research laboratories and for such applications as communica- 
tion and electronic circuit analysis, and in thermocouple pyrometry. Brief 
specifications are: 

Moving magnet, interchange- Scale Length. . 2% inches. 
able coil. Chart Diameter . 8 inches. 


Sensitivity. . . 1 part in 1000 of full scale Chart Speed . . 1 revolution per 24 hours. 


range. \ : 
Minimum Range. 0 to 100 microamperes. Highly finished hard wood. 


Maximum Range. 0 to 6.0 amperes. i 13” high by 10%” wide by 5%” 
Coil Adjusting deep. 
Range . . . 2.3 to 25 ampere turns. i « « « .« 20° pounds. 


Write today for complete details—there’s no obligation 


WALLACE & TIERNAN 
PRODUCTS, INC. 


ELECTRICAL MECHANISMS AND PRECISION’ INSTRUMENTS 


Belleville 9, New Jersey e Represented in Principal Cities 
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Here’s a ‘“‘fixed’’ fight if we ever saw one! It’s a 
fight that goes on every day. An air-operated instru- 
ment doesn’t have much chance when a slug of 
oil-laden air hits it. But here’s a positive way to end 
the production downtime and damage to instru- 


ments caused by oil slugs: 


Ingersoll-Rand has perfected trouble-free air com- 
pressors that always deliver absolutely oi/-free air 
to instruments. These unique non-lubricated 
Compressors feature pistons fitted with patented 

Model 235 NL machines 


available through 3 hp — 
other models through 250 hp. 





NL Compressors 


Don't Let This Trouble-Maker Deliver A Knock-Out Blow 








graphitic-carbon rings that prevent metallic contact 
of the piston with the cylinder bore. Because of the 
elimination of this contact, and the self-lubricating 
qualities of the carbon rings, the Ingersoll-Rand NL 
Compressor cylinders require no lubricant. Hence, 
there is no chance of a slug of oil ever reaching 


your air-operated control instruments. 


Get all the facts, now. Simply contact your nearest 
I-R representative or write direct to Ingersoll-Rand, 
11 Broadway, New York 4, New York. 


Model N machines available 
through 1 hp. 


#675-3 


Ing ersoll-Rand 


11 Broadway, New York 4, New York. 


... 70 years of compressor “know-how” packed into these new compressors for air-operated instruments! 
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FW PROGRAM CONTROLLER 
AS EASY TO ADJUST 
AS YOUR RADIO 





Gotham, first to bring you a completely 
enclosed Program Controller, was also first to con- 
ceive of all adjustments from the outside of the 
case. With the new Gotham Program Controller, 
incorporating the new outside adjustment princi- 
ple, you can set the time, rate of rise, hold, and 
rate of cooling as easily as you tune your radio. 
You can control either temperature or pressure vs. 
time. Write for Catalog No. 500 describing in full 
the construction, operation, and application of the 
new Gotham Program Controller. 


BE SURE TO VISIT OUR BOOTH atthe ANNUAL CONFERENCE & EXHIBIT OF 
THE INSTRUMENT SOCIETY OF AMERICA 


Sam Houston Colosseum, Houston, Texas 
September 10th-14th, Booths #718-#720. 








60 Gotham PC’s at Botany 


Over 60 Gotham Program Controllers are in use by 
famous Botany Mills, Inc., Passaic, N. J. 


se ae 


ONE OF WORLD'S LARGEST DYE KETTLES is at Botany and 
its dyeing cycle is supervised by Gotham Program Controller. 












Program control helps to maintain uniformity of the color. 





12 TOP DYE KETTLE program controller units by Gotham are 
installed at Botany. Program control enables Botany to adjust 
quickly the variable time cycles required to get level dyeing, 


Ne 


“a Co 
EACH OF 48 DYE KETTLES like this at Botany, used for piece 


goods, is individually handled by its own Gotham Program Controller. 
Photos: courtesy of Botany Mills, Inc. 








GOTHAM INSTRUMENTS 

Division of American Machine and Metals, Inc. 

Dept. 2, 233 Broadway, New York 12, N. Y 
Please send me a copy of your latest catalog 
and more information about Gotham [_] Pro- 
gram Controllers [_] Timers [[] Recorders (] 
Have your man call. No obligation, of course. 























INSTRUMENTS = «—- 
Keep Everything Under Control With Gotham ae a 
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Gas & Air Treating 


Specialized 
oy Heat Exchangers | 


Cooling Towers __ 
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UNEXCELLED— 
FOR DEHYDRATION 
OF INSTRUMENT AIR! 


The Pritchard HYDRYER™ 


The Pritchard HYDRYER* is unexcelled for dependable dehy. 
dration of air for instrument and process controls. Dual adsorberg 
provide continuous drying action. Standard packaged units 
designed to reduce dew points of compressed air or other gases to 
minus (—) 40°F. Only service connections are required. Specially 
designed HYDRYER* units can be tailored to 

your individual requirements. Investigate today! 









* Registered Trade Name 


Write Today for Bulletin No. 16.0.080 






Producers 
of 
QUALITY 


Specialized Proces 


sr. Pritchard «co™ 


SR RE ee 


Dept. No. 154 









908 Grand Ave., Kansas City 6, Mo. 


District Offices: CHICAGO + HOUSTON. + NEW YORK » PITTSBURGH 
__TULSA + ST. ‘ST.LOUIS « Representatives in Principol Cities from Coast te Coast 











Trimount 100-tube, 70”-range Manometer Panel 
for use in wind tunnel experiments on jet aircraft. 
This unit is an outstanding example of Trimount 
engineering. It is the result of countless tests to take 
readings and, records easily, either directly or photo- 
graphically. Similar equipment is available in either 
portable or built-in units for many other adaptions. 
Other Trimount single or multiple-tube Manometers 
are: Well Type —U-Tube 
Micro — Electric Contact. 


Absolute Pressure — 


Electronic 


ELECTRONIC DIVISION includes: 
Level Controls — Electronic Pressure Gauges— 
Dynamic Pressure Gauges—- Dynamics Measuring 
Equipment — Electronic Measuring Equipment— 


Carrier Systems—and Electric Manometers. 


Write for descriptive literature and complete list of our 
products. 


TRIMOUNT INSTRUMENT COMPANY 


TRIMOUNT Ked Line MANOMETERS 


3119-21 West Lake St. Chicago 12, Ill. 








shortages of met 
ontrol, we — 
equirements he 
you to waits 
ble to fill oan 


out Cc 
out t 


be @ 


nantown Ave 


naar oS 
nernic?! analy 
mere” 


$ 
dlin 
ical 


han 
mechan 





August 1951 
5) / 
nstr 
uments —P 
age 87 
5 71 











40.109 
240.65 
1174.6 


20000. 
~OR ANY OTHER 








precision 

















FREQUENCY 








FROM 40 TO 20,000 CYCLES 


CONSERVATIVE ACCURACY UNDER USUAL CONDITIONS 


1 PART IN 100,000—(.001 %) 





SG 





Have you a need for any specific 
number of cycles in precision 
frequencies? 


Can a source of such frequency 
solve your design problem or in- 
crease its factor of safety? 


Have you a system that requires 
great accuracy, stability and de- 
pendability? 


The frequencies shown at the top 
of the page are but a few among 
hundreds furnished for precision 
application in industries, labora- 
tories and Government depart- 
ments. 


7. 


















CALIBRATED AGAINST A STANDARD 
ACCURATE TO 1 PART IN 10-MILLION 


The basic unit of this frequency 
standard is an electronically 
driven fork,—temperature com- 
pensated and hermetically 
sealed against changes of 
humidity and barometric pres- 
sure. Through its use, any fre- 
quency or multi-frequencies be- 
tween 40 and 20,000, fractional 
or otherwise, are obtainable. 


OUR ENGINEERS 
ARE AVAILABLE 
TO COOPERATE 
ON ANY PROBLEM 


American Time Products, Inc. 


580 Fifth Avenue New York 19, N.Y. 


MANUFACTURING UNDER PATENTS OF WESTERN ELECTRIC CO. 
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Anybody Can 
Take Care of a 


BRISTOL 
SERIES 900 
CONTROLLER 











AUTOMATIC CONTROLLING, 












nly One 
Simple Adjustment 


Write or call your local Bristol representative. And write for Bulle- 
tin Al20, THE BRISTOL COMPANY, 113 Bristol Road, Waterbury 
20, Conn. 





Be sure to see the Series 500 Air-Operated Controllers in opera- 
tion and the many other Bristol new instrument developments, 
including the Dynamaster Electronic Strip-Chart Potentiometers, 
Continuous Telemeters, Gauges, Thermometers, Pneumatic Trans- 
mission, Flowmeters, and Recording Voltmeters and Ammeters at 
the National Instrument Exhibit, Booths 115, 117 and 119, Houston, 
Texas, September 10-14. 


BRISTOL 


RECORDING AND TELEMETERING INSTRUMENTS 
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Increasing emphasis on speed and mobility in modern 
warfare intensifies the problem of destroying the 
target. It takes it out of the reach of the manual 
ability and into the realm of electronics. Working 
closely with our Armed Forces since 1918 in 
pioneering and developing equipment to meet these 
problems, Arma is in the forefront in supplying 


such precision instruments for our nation’s defense. 
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Hitting modern targets 





poses ever-new problems 








ARMA corporation 


254 36th Street, Brooklyn 32, N.Y. 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 
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PALMER 


mercury actuated Dial Thermometers 





now in three types to suit any requirements 


Rigid Stem 
Dial Thermometer 


Rigid stem tapered bulb, inter- 
changeable with standard industrial 
thermometer separable socket. 





Wall Mounted 
Dial Thermometer 


Wall mounted dial thermometer 
with flexible connecting armor. 
Case adjustable to easy 
reading position. 














Flush Mounted 
Dial Thermometer 


Flush mounted style for panel 
mounting with flexible 
connecting armor. 


All three types have 
a full 41,” dial Face 





lor accuracy: Mercury actuated . . . Fully Compensated by Invar 
Compensation. Guaranteed Accurate 1 scale division. 

for angularity: Can be adjusted to most readable position at 
any angle desired. 


Sp) 


for readability: Bold Black Numbers... 11’ of scale Reading 
Dial face can always be placed in easiest readable position. 





for interchangeability: Always specify “PALMER” Separable 
sockets as they are interchangeable for Dial or Industrial type 
N Thermometers. 


Visit our Booth No. 140-142 at the National Instrument Con- 
ference and Exhibit, Houston, Texas, September 10-14, 1951. 








Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 








PALMER 


2511NORWOOD AVE., CINCINNATI 12, 0. 


August 




































Stem can be placed at any 
angle and case can be rotated 


to any readable position. 








SEND FOR THIS BULLETIN 
For details on the New Palmer 
Dial Thermometer, please write 
for Palmer Bulletin 51-129. 
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For further information 


wretle - 


LEEDS NORTHRUP 


4955 Stenton Ave. 
Philadelphia 44, Pa. 
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RANGE — is continuously adjustable 
from a minimum of —0.1 to-+I mv... 
up to a maximum of —2 to +20 mv. 





ZERO SUPPRESSION — uncalibrated 


coarse and fine. 


.. is continuously ad- 


justable from —50 to +50 mv. 
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M. F, BEHAR, Editor 


N June 19, 1951, a symposium was 

held in the Institute of the Aero- 
nautical Sciences Building, Los Angeles, 
under the sponsorship of the IAeS- 
ASME Joint Aviation Instruments 
Committee. D. K. Warner of the Com- 
mittee served as Chairman of the meet- 
ing and the Discussion Panel included 
R. L. Fine of the Air Matériel Com- 
mand, Wright Field; H. D. Alexander 
of the Lewis Engineering Corp., Nau- 
gatuck, Conn.; P. A. Dennis, Chief of 
Engineering Lab, Douglas Aircraft 
Corp., El Segundo, Calif.; T. L. 
McNeely, Flight Test Engineer, North 
American Aviation, Los Angeles, Calif.; 
Burnie M. Craig, Consulting Engineer 
(Joint Committee) ; Lyell Collins, repre- 
senting the Lewis Engineering Co.; 
and M. D. Pugh, representing /nstru- 
ments Magazine and the ISA. 

In addition to the above men who 
served on the Discussion Panel, repre- 
sentatives of the Scientific Apparatus 
Makers Association, the National Bu- 
reau of Standards, the Bureau of 
Aeronautics (USN) and the Leeds & 
Northrup Co. had been invited to sit 
in on the Discussion Panel but were 
unable to attend. 

Also present at the Symposium were 
representatives from various aircraft 
manufacturers, equipment manufactur- 
ers, temperature instrument manufac- 
turers, and the Engineering Depart- 
ment of the University of California at 
Los Angeles. 


Chairman's Report. 





EDITORIAL COMMENT 

N January 1950 and again in Janu- 

ary 1951, this page was devoted to 
the need of standardizing thermocouple 
calibration curves. Each time, the Guest 
Editorial was from the National Bureau 
of Standards and only slightly revised or 
abridged for publication here. Each time, 
it was Instruments’ purpose to arouse in- 
terest among its subscribers—in industry, 
in the Armed Forces, in education, in 
societies —who constitute a representa- 
tive and hence influential body of men 
as regards final acceptance of new stand- 









ards. We wanted action: and we believed 
that we didn’t have to write individual 


struments 


CALIBRATION STANDARDS FOR 
IRON-CONSTANTAN THERMOCOUPLES 
In his introductory remarks Mr. 

Warner pointed out that there are two 
basic standards for the calibration of 
iron-constantan thermocouple wire in 
current use; one is usually referred to 
as the L&N 1913 calibration, the 
second is the calibration in accordance 
with NBS Research Paper RP-1080. 
It was pointed out that industrial and 
process equipment users, for the most 
part, have standardized on equipment 
calibrated to the L&N 1913. tables, 
whereas the Military Services and some 
of the aircraft manufacturers have 
standardized on equipment calibrated 
to the RP-1080 tables. Based on a re- 
quest by the SAMA, the NBS recently 
undertook an investigation to evolve 
a new set of calibration tables for iron- 
constantan thermocouples which would 
more nearly represent the calibration 
actually obtained from wire which is 
generally available at this time. Based 
upon the outcome of this investigation, 
the NBS is proposing that a new stand- 
ard should be adopted for thermocouple 
wire which would supersede and replace 
the L&N 1913 calibration. This new 
standard is tentatively referred to by 
the NBS as calibration curve Al, and 
the possibility was also introduced for 


consideration that this new standard 
would also replace the NBS calibra- 
tion in accordance with RP-1080. 








CHAIRMAN WARNER 


THE MAGAZINE OF 


Measurement 
and Control 





The First Symposium on Standardization 


of Thermocouple Wire Specifications’ 


Mr. Fine stated that he _ believed 
that the L&N standard wire repre- 
sented at least 75 percent of all indus- 
trial use; however, Mr. Fine did state 
that the proposed Al curve would not 
be suitable for the Armed Services and 
he doubted that it would be generally 
acceptable because too many re-cali- 
brations would be required. He further 
stated that, as far as Military aircraft 
production was concerned, iron-constan- 
tan wire is being used less and less, 
and is now used for cylinder-head tem- 
perature measurement. 

Mr. Pugh expressed the opinion that 
industry would have no serious objec- 
tion to using wire calibrated in ac- 
cordance with the proposed A1 eali- 
bration rather than continuing to use 
wire calibrated in accordance with the 


L&N 1913 tables. He noted that the 
difference in the calibration between 


the two was only a maximum of about 
1 F. in the temperature ranges up to 
1400 F. and that iron-constantan was 
seldom used at temperatures in excess 
of 1500 F. He concluded his preliminary 
remarks by stating that he wished to 
go on record as favoring the change 
to the proposed Al curve. 

According to Mr. Alexander, his 
Company’s activities are strongly com- 
mitted to the use of RP-1080 standards, 
and he felt that, owing to the present 
availability of metals, it would be wise 
to stick to RP-1080. Mr. Fine remarked 
that thermocouple wire in accordance 
with the L&N 1913 tables required 

Continued on page 957 





letters, for we knew that among our 
subscribers there are a number of “self- 
starters” with qualities of leadership. We 
had in mind such men as our good friend 
DeVer K. Warner of North American 
Aviation, whom many readers remember 
as the author of that splendid article on 
the XB-45 in the April 1949 issue. Sure 
enough, “Deke” (as they affectionately 
call him in aviation circles) was stirred 
to action. The Symposium here reported 
is a milestone. Read this report care- 
fully; re-read the Jan. ‘SO and "51 Guest 
Editorials; and get your company (or 
institution or society) to take a stand. 
Now’s the time for action—MFB. 
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Radiation Pyrometers Control New 
High-gradient Heating Process 


By 


H. W. COX, General Foreman, Power and Electrical Department, 


National Tube Company, Gary, Indiana. 
t 


IGH-GRADIENT heating, a 

comparatively recent introduc- 

tion to the steel industry, has 
brought with it the need for a tempera- 
ture-sensing device of rapid response. 
The radiation pyrometer has proved its 
value in solving this problem. 

At the Gary plant of National Tube 
Company, where seamless tubes of a 
large variety of sizes and alloy compo- 
reheating the tubes 
required 


made, 
temperature 


sitions 
to the proper 
for final sizing is one of several crit- 
ical processes in manufacturing a prod- 
uct of the highest quality. Contrasted 
to the former conventional low-temp- 
erature, long-time-batch or multiple- 
reheating methods, is the new continu- 
ous high-temperature, fast-speed line 
of thirteen furnaces. The line is shown 
in Fig. 1. A tube entering this line of 
furnaces after passing through the 
piercing and reeling operations re- 
quires, on the average, only 0.487 min- 
ute to attain the desired sizing temper- 
ature at the exit end. 


are 


PRINCIPLE OF HIGH-GRADIENT 
HEATING 

Furnace and burner design, plus a 
unique system of air-gas compression 
and carburetion, provide accelerated 
combustion. In this type of furnace, 
more fuel is burned in a given space 
than in the conventional reheating fur- 
nace, resulting in higher furnace work- 
ing-temperatures. As metal heating is 
principally a function of time and tem- 
perature, it is obvious that a higher 
working temperature greatly reduces 
the time required for materials to re- 
main in the furnace. In addition to high 


BASIC 


speed and time-saving uniformity of 
heating, less handling, less scale-for- 
mation, and lower fuel-consumption 


are claimed for this method of heating. 

Tube-Temperature Control.—There is 
a radiation detecting element located at 
‘Instrumentation 


Presented at the Conference 





the entrance end of each of the thirteen 
furnaces. These elements sight on the 
it enters the furnace. 
to the furnace is ad- 


moving tube as 
The fuel supply 


ABSTRACT.—The_ temperature-con- 
trol system for the high-speed high- 
gradient line of thirteen furnaces at the 
Gary plant of National Tube Company 
is described. The 
high-gradient heating are outlined brief- 
ly. Photoelectric cells actuate the con- 
trol system as the tubes pass through 
the generator 


records line speed, 


basic principles of 


furnace. A tachometer 


justed by a recording electronic poten- 
tiometer-type pneumatic controller, to 
which the radiation detectors are con- 


nected. 

The control system is_ illustrated 
schematically in Fig. 2, which shows 
the basic instrumentation for all fur- 


naces. Note that radiation detectors R 
are electrically connected to potentiom- 
eter-controllers TRC for each furnace. 
The controllers throttle diaphragm-mo- 
tor valves V in the premixed air-gas 
supply manifolds. Experience has indi- 
culed that a narrow proportional band 

2 percent) is satisfactory for this ap- 
plication, which has a high supply 
capacity and comparatively small load 
changes. The controllers, which are 
calibrated from 800 to 1900 F., are 
equipped with control bypass panels for 
manual control. 

As tubes move through the 73 feet of 
furnaces at a rate of about 150 feet 
per minute, any given increment of 
tube is in each furnace for only about 
0.037 minute. It is only because of the 
extremely rapid response of the radi- 
ation detector, plus the fast reaction 
of the furnace temperature to a change 
in fuel supply, that effective automatic 
control can be maintained. Under good 
average conditions, the tubes leave the 


line of 


Fig. 1. High-temperature fast-speed 


furnaces. 


nected in series to form a thermopile, 
Radiant energy is focused onto the 
thermopile by means of lenses built in 
the detecting device. These detectors 
incorporate fittings for air cooling. 

Temperature gradient set manually, 

The set point of each of the tube- 
temperature controlling instruments is 
adjusted manually for each size and 
type of tube being run. Large, heavy- 
wall tubes require more heat than 
lighter stock and, consequently, the 
furnace temperatures are set higher for 
such runs. 

It has been found most practical to 
set all furnaces for the same tube tem- 
perature, because the tubes make their 
own gradient as they pass from furnace 
to furnace. If the instrument set-points 
are properly adjusted, the tubes emerge 
from the last furnace in the line at 
exactly the desired temperature re- 
quired for sizing. Tube-temperature set- 
points range from 1650 to 1800 F. 

Photoelectric cells actuate tube-tem- 
perature control system.—As shown in 
Fig. 3. photoelectric cells P-1 and P-2 
are installed at the entrance ends to the 
furnaces. All thirteen furnaces are 
equipped in this manner. A light source 
is so located under the path taken by 
the tubes when passing between fur- 
naces that the light beam to the photo- 








for the Iron and Steel Industry,” sponsored by final furnace at a temperature within 
the Carnegie Institute of Technology and the plus or minus 20 F. of the set point. electric cell is broken when a_ tub 
Pittsburgh  Seetion Instrument Society of " — § ° . ° he 
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tric cell then actuates three-way sole- 
noid valves S-1 and S-2 through time- 
delay relay 7, automatically cutting 
back the furnace to minimum fire by 
bleeding air from diaphragm-motor 
valves V-1 and V-2 in the premixed air- 
gas manifold line. A bypass line, with a 
manually-operated valve, is installed 
around each diaphragm-motor valve to 
permit minimum fire to be maintained 
when the diaphragm-motor valve is 
closed. At the same time, the instru- 
ment balancing motor is de-energized. 
The electronic power pack in the instru- 
ment, however, remains energized. 

In this manner, the recording pen 
remains at or near the tube temper- 
ature and the instrument is ready to 
assume control the instant the reverse 
action takes place—that is, when the 
light beam is broken again. Otherwise, 
despite the fast response of the detector 
and instrument, an undesirable instant 
would be required to bring the pen to 
the new tube temperature. 


FURNACE HIGH-LIMIT TEMPERATURE 
CONTROL 


To afford maximum protection to the 
tubes as well as to the furnace proper, 
a system of automatic high-limit fur- 
nace temperature control is provided. 
The line of thirteen furnaces is divided 
into six zones insofar as this protection 
is concerned. As shown in Fig. 2, the 
first five zones each comprise a pair 
of furnaces. The sixth zone comprises 
the last three furnaces—that is, num- 
bers 11, 12, and 13. 

Note that radiation detectors R are 


H-| Gas Supply 
located in furnaces 2, 4, 6, 8, 10, and 
12 for the respective zones 1 through 
6. Although only one furnace in a given 
zone is used as .the criterion of temper- 
ature measurement for that zone, the 
instrument controls all furnaces in a 
particular zone. 

Three-contact controllers used.—De- 
tails of the high-limit control system 
can be observed by referring to Fig. 3, 
which shows zone number 1. Radiation 


detector R-3 sights into an air-cooled 
silicon-carbide target tube, which is 
mounted through the furnace wall. 


This detector is connected to a circular- 
scale indicating electronic-potentiometer 
(TIL), which is calibrated from 1200 
to 2900 F. This instrument is equipped 
with three adjustable electric contacts 
to provide the following control action: 
Should the temperature at which the 
first contact is set be exceeded, three- 
way solenoid valves S-1 and S-2 are de- 
energized, causing the furnaces to be 
put on minimum fire. Should the tem- 
perature continue to rise, causing the 
second contact to be made, solenoid 
valve S-3 is energized, permitting air 
to bleed into the combustion controller 
and leaning the gas-air mixture. Fin- 
ally, should the temperature still con- 
tinue to rise, the third contact opens, 
solenoid valve S-4 is de-energized, and 
the supply of gas is cut off entirely. 
The temperature high-limit set points 
are fixed manually at the start of a 
run and, as with the tube-temperature 
controllers, vary with the type of ma- 
terial being processed. Normally the 


high-limit temperatures are within 
2400 to 2600 F. 

In the temperature high-limit con- 
trollers, the instrument scale rotates 
so that the measured temperature al- 
ways is indicated at the top (12 o’clock 
position) by a large, black, triangular 
index. This arrangement makes for 
maximum convenience to the operator, 
who can check in a quick glance the 
temperatures prevailing in each zone. 

Supply gas-pressure switch F' acts 
only when the pressure on the supply 
line falls below a minimum setting. 
When this occurs, the gas supply line 
is automatically closed by safety shut- 
off valve S-4. This solenoid valve also 


closes upon power failure. 
RECORDS OF GAS FLOW 
For accounting purposes, as well 
as to afford a convenient check to 
the operator regarding proper gas- 


flow, a recording-integrating flowmeter 
is used in the installation. 

As shown in Fig. 2, one main gas- 
line supplies the installation. Separate 
orifice runs are provided for natural 
gas and coke-oven gas. The two electric 
tlow-transmitters M, for measuring the 
flow in either line, can alternately be 
connected to the receiver-recorder  lo- 
cated on the main instrument panel 
through selector switch S. 


CONTROL OF LINE SPEED 


As shown in Fig. 1, an electronic 
recording-tachometer SR continuously 
charts the speed at which tubes pass 
through the line of furnaces. A tach- 
ometer generator, 7', is connected to the 
roller conveyor line at the discharge 
end of No. 12 furnace. This information 
is valuable to the operator and also to 
the quality-control department. 

Kach conveyor roll is individually 
driven by a variable-speed motor. Power 
for these rolls is furnished by the mo- 
tor-generator set located in front of 
the master control-panel. 

The line speed normally is set man- 
ually by means of a single rheostat- 
control. An automatic speed-control sys- 
tem is incorporated for use, however, 
when alloy and stainless-steel special- 
ties are being processed. This system 
functions as follows: 

(1) Tube enters furnace at rate of 
240 feet per minute until rear end of 
tube photoelectric cell at en- 
trance end. 

(2) Speed of furnace conveyors is 
decreased to a preset low rate as de- 
termined by heating requirements. 

(3) Lead end of tube emerges from 
furnace No. 13, breaking light beam to 
photoelectric cell. This action causes 
conveyor speed to increase, ejecting 
tube from furnace to sizing mill. 


passes 


FINAL TUBE-TEMPERATURE RECORD 


As illustrated in Fig. 2, single-point 
strip-chart recording-potentiometer TR 
continuously logs the final temperatures 
of the tubes as they emerge from the 
line of furnaces. 
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Performance Analysis of Butterfly Valves* 


By SYLVA DUSHKES COHN** 





classes of operation are considered: 


article on butterfly 





ATA ON butterfly valves obtained by different experimenters are 
correlated in terms of coefficients of flow (Cg), thrust (Cs), and 
torque (Cy). The coefficients are derived in terms of both static pressure 
differential and total pressure differential, including velocity head. Two 


downstream pressure greater than atmosphere, and (2) where downstream 
pressure is atmospheric or less and where, therefore, delivery depends only 
on the opening of the valve. All in all, this is the most informative single 
valves published in the last decade —Ep. 


(1) where delivery is limited by a 








INTRODUCTION 


NFORMATION for the design of 
butterfly valves is difficult to ob- 
tain because of the small number 
of publications on the subject. The 
problem of obtaining a sufficient amount 
of information for design purposes 
from the work already done in the field 
is made even more difficult by the lack 
of uniformity of approach to the sub- 
ject among the published works. Thus, 
it is difficult to compare validly the work 
of various observers in the field. 
It is the object of this article to 


analyze and to correlate the results 
obtained by different experimenters, 
and in so doing, to point out where 


their assumptions and their experiment- 
al set-ups differ. Also, possible lines of 
approach for further investigation are 
suggested. 


PROBLEM 


Stated generally, the problem is this: 
Given a butterfly valve of diameter D 
in a line, it is desired to find the flow, 
Q, through the valve; the torque, 7; 
and the thrust, S, on the valve, as func- 
tions of the pressure differential and of 
the position of the butterfly. 

It is necessary first to consider the 
relationship and nature of the factors 
involved. The flow, Q, is proportional to 
the velocity of the fluid, and to the area 
through which the fluid is flowing. The 
velocity is a function of the pressure 
differential across the valve. The first 
factor to be considered, then, is the 
pressure differential. The pressure to 
be used in calculating the characteristic 
coefficients of the butterfly can be the 
static drop taken across the valve, 
AP, or it can be the drop measured 
so as to include the upstream velocity 
head. This drop is termed AP’ (Fig. 1). 

Moreover, it is not merely the differ- 
ence between the upstream and down- 
stream pressures which determines the 
performance of the valve, but the spe- 
cific values of these pressures as well. 
For example, distinction may be made 
between two classes of valve operation 


*Presented at 1946 Aunual Meeting of the 
American Society of Mechanical Engineers; not 
published by the ASME. 

*The author was with Askania Regulator 
Co. at the time of presentation; she is now with 
Special Operations Division, U. S. Naval Radio 
logical Defense Laboratory, San Francisco, Calif. 
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on the basis of the downstream pres- 
sure. 

The first class of valve operation in- 
cludes those valves whose delivery is 
limited by a downstream pressure which 
is greater than atmospheric. This 
counterpressure may be established, for 


example, by a reduced outlet orifice, or 
' 
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a positive discharge head, or simply a 
straight run of pipe extending several 
diameters downstream of the valve. 

The second class of valves includes 
those whose delivery under a given up- 
stream pressure depends only on the 
degree of opening of the butterfly, be, 
cause there is negligible variation in 
the downstream pressure. In this case, 
the downstream pressure is equal to or 
slightly less than atmospheric. Such a 
valve delivers to a divergent nozzle, or 
to a nozzle which opens to atmosphere 
immediately after the valve. 

The second factor to be considered is 
the apparent free area presented the 
fluid. If the fluid approaches and passes 
through the valve opening with the 
lines of flow continuing parallel to the 
pipe axis, the free area presented the 
fluid is the cross-sectional area of the 
line less the area of the valve projected 
on it. The flow pattern, however, is as 
shown in Fig. 2. The lines of flow are 
not much disturbed on the lower side 
of the valve, but on the upper side they 
are deviated along the valve face. Be- 
hind the valve there is a core of fluid in 
which the flow is turbulent. As the 
cross-sectional area of the core de- 
creases, partial recovery of the kinetic 
energy of the fluid takes place. Usually, 
in an analysis of butterfly valves, the 


area is taken as that of the pipe line, 
and the velocity, V, is defined such that 
the product of the area and this velocity 
gives the measured value of the flow, Q, 

The third factor in determining the 
flow is the density of the flowing fluid, 

It is desired then to determine a co- 
efficient of flow that will characterize 
the valve under consideration. If a di- 
mensional analysis is made, the flow, Q, 
can be related to the variables which 
determine it—valve diameter, pressure 
differential, and density of the flowing 
fluid—to give a dimensionless ratio, 
This ratio, which is then a function of 
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the valve position, is the characteristic 
coefficient of flow that is discussed in 
this article. 

The thrust and the torque that the 
valve experiences are functions of the 
pressure differential across the valve, 
the area of the valve, and its position. 
However, the thrust and torque are in- 
dependent of the density of the flowing 
fluid. The ratio of thrust and torque 
to the valve diameter and the pressure 
differential yields dimensionless coeffi- 
cients that are functions of valve posi- 
tion, and these coefficients also are 
considered in this article. 


TEST CONDITIONS 


In correlating and evaluating vari- 
ous data, one must keep in mind pos- 
sible variations of test conditions which 
can cause variations in the results ob- 
tained. 

A major source of variation lies in 
the measurement of the pressure. One 
point that cannot be overemphasized 
is the importance of where the pres- 
sure measurements are made. The pres- 
sure drop measured immediately before 
and after the valve, AP. of Fig. 2, can 
be greater than that measured with the 
downstream tap removed from the valve 
by a distance of several diameters, due 
to the partial recovery of the kinetic 
energy of the fluid. This second pres- 
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sure Jifferential is designated AP, in 
Fig. Even taps placed the same dis- 
tance ‘rom the valve, as measured from 
the valve center along the pipe axis, 
can give different readings depending 
on whether they are above or below 
the valve, because the taps can pick up 
smal! impact pressures when the flow 
is not parallel to the pipe axis. Thus 
AP, may differ from AP, in Fig. 2. Un- 
fortunately, data on butterfly valves 
do not usually include the necessary 
information as to where the pressures 
are measured, so that it is not possible 
to evaluate this factor when comparing 
data from various sources. 

The flow around the valve is influ- 
enced, of course, by the shape of the 
valve. As can be seen in Fig. 3, which 
shows cross-sectional views of the valves 
that are considered in this report. valves 
differ in shape, thickness, and sym- 
metry. They may be thin plates whose 
ratio of thickness to diameter, d/D, 
is as small as 1 percent, or they may 
be lens-shaped valves with maximum 
value of the ratio of valve thickness to 
diameter as high as 25 percent. They 
may be unsymmetrical in shape. They 
may close at an angle of 90 degrees, or 
they may have a smaller closing angle. 
They even may be mounted eccentri- 
cally. Each of these differences is re- 
flected in the characteristic coefficients 
of the valve. For this reason, experi- 
mental data should include a specifica- 
tion of the size and shape of the valve. 
Of course, it is further necessary to 
know the manner in which the flow co- 
efficient varies as a function of the 
various shape factors, such as the ratio 
of valve thickness to valve diameter. 
't is just this type of information, 
however, that is lacking, and this makes 
it difficult to correlate results from 
various sources. Experimental investi- 
gation should be made showing vari- 
ation of the coefficients as functions of 
various dimensionless shape factors. 

Another factor influencing the pat- 
tern of flow around the valve is the way 
in which the fluid approaches the valve. 
Test conditions should be such that the 
length of the line on the upstream side 
of the valve is sufficient to insure 
straight-line flow to the valve. 

As was mentioned previously, condi- 
tions downstream of the valve are 
equally important in establishing the 
performance characteristics. When it is 
a question of delivery with positive 
downstream counterpressure, the length 
of the line downstream of the valve 
should be sufficient to insure recovery 
of the kinetic energy of the fluid. 

Another source of variation in the 
values obtained for the characteristic 
coefficients is the fluid used for the 
tests. Under certain conditions, for ex- 
ample, the flow of air gives coefficients 
that cannot be applied when flow of 
water is to be considered. In one of the 
papers which considers tests made with 
air, the authors, Drs. C. Keller and F. 
Salzmann*, state that the results ob- 
tained from tests made with air can be 
applied to the flow of water if care is 
taken in the tests to keep the velocity 


of the air well below the velocity of 
sound. This is to insure that the effect 
of the compressibility of air is neg- 
ligible. Especially with valves that de- 
liver immediately to atmosphere, the 
nature of the flowing medium is of 
great importance. One can see that 
valves which discharge to atmosphere 
may have different characteristics for 
air flow than for water flow. 

Also, as Keller and Salzmann point 
out, under certain operating conditions, 
as for example, liquids flowing at high 
velocity, or those near the boiling point, 
the vapor pressure is reached at certain 
points on the valve surface. At these 
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points cavitation occurs. Air tests do 
not reveal this. Thus, cavitation sets 
a lower limit to the pressure on the 
rear of the valve for water flow, where- 
as the corresponding lower limit of the 
pressure for air flow is not thus re- 
stricted. 


Some of the tests were made with 
small valves; others were made with 
large valves. Results obtained from 


tests made on small valves can be ap- 
plied to large valves, and vice versa, 
when the two arrangements are geo- 
metrically similar. 

All of the factors discussed should 
be specified for a test so that a com- 
plete and valid comparison with the 
results of tests of other experimenters 
can be obtained, and further, so that 
it will be known under what conditions 
the results apply. 

EQUATIONS FOR FLOW 

The flow in a pipe line is equal to the 
product of the area of the pipe line and 
the velocity of the fluid flowing in the 
line. 


(1) G=A VY, 
where 
Q Rate of flow. 
A Cross-sectional area of valve and 


pipe line. 
Velocity of fluid in pipe line. 
— Coefficient of velocity. 
C’ = Coefficient of velocity. 
AP = Pressure differential (static). 
AP’= Pressure differential (including 
velocity head). 
p = Density. 
D = Diameter of valve and pipe line. 
The velocity of the fluid can be ex- 
pressed in terms of a coefficient of 
velocity, the pressure differential, and 


J 
C 


the density of the fluid. The coefficient 
of velocity is simply the ratio of the 





actual velocity to the ideal velocity. 
2AP 
(2A) vY=C 
V p 
[2aP 
(23) V=C' / 
Ve 


The cross-sectional area of the pipe 
line can be expressed in terms of the 
line diameter: 
rD2 


4 


If the expressions for the velocity 
and the area as given in equations (2) 
and (3) are substituted into equation 
(1), equation (4) obtains: 


(3) A 


7 ;2aP 
(4A) Q=C-D? / — 
4 Vv p 
r 7 2aP 
(4B) Ba CO fF cee 
4 Vv p 
If the coefficient of velocity is grouped 
together with the constants of the 
equation, we can call the group of 


terms C,. This is a dimensionless co- 
efficient of flow. 


us 
(5A) Co = C—v2 

4 

Tv 
(5B) Co’ = C—vy2 

4 


The flow, Q, can be expressed in 
terms of the coefficient of flow, the valve 
diameter, the pressure differential, and 
the density of the flowing fluid: 


/AP 

(GA) Q@ =C,D?2/ — 
\ p 

/AP” 

(6B) Q=C,' D?/ — 
Vp 


The coefficient of flow is dimension- 
less, and therefore the variables D, AP 
(or AP’), and p can be expressed in any 
system, provided that their units are 
consistent. 

The equations have been derived for 
the static pressure drop, AP, and the 
total pressure drop, AP’. The two co- 
efficients of flow derived, Cg and Co’, 
are related as follows, in terms of the 
coefficients of velocity: 


’ Co’ 
(7A) Cy = —— 
V/1—C”2 
Co 
(7B) Cy ame 
V¥1+C? 
DATA: FLOW COEFFICIENT, FIRST CLASS 


OF OPERATION 

Fig. 4 displays in graphical form the 
data on the flow coefficient for the first 
class of operation. Cg is plotted as a 
function of a, the angle of closing of 
the valve. 

It is of interest to consider the test 
set-ups as described in the published 
reports, to see how the tests differed 
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and why variations expected 


among the results. 


may 


Consider first the data presented by 
Keller and Salzmann®. The tests were 
made with air. The experimenters knew 
the limitations imposed on air tests, and 
made their tests accordingly. Pressure 
measurements were taken four diam- 
eters upstream and eight diameters 
downstream of the valve. 

The Gaden report! gives data taken 
on three disks, which differed in shape 
and symmetry. The first lens- 
shaped valve, similar to by 
Keller and Salzmann. The second was 
unsymmetrical, with end lens- 
shaped, and the other end simply 
rounded. The third valve also was un- 
symmetrical, with a fixed stop in the 
line (Fig. 3). The were made 
with water. The closing angles for the 
Gaden valves are smaller than 
those of the other valves considered. 
They lie between 70 and 80 degrees. 

Data are presented also on tests made 
by W. S. Pardoe®. The valve used was 


was a 


one used 


one 


tests 


three 


a thin plate (Fig. 3). The test was 
made with water. 
Two curves were taken from data 


given in a paper by P. S. Dickey and 
H. L. Coplen’, which was presented to 
the ASME in 1941. The 
made with air flow. Data are presented 


tests were 


in this comparison on two butterflies 
whose shapes are most like those of 
other valves under consideration. The 


butterfly which is designated as Type 
I is a thin plate. The butterfly labelled 
Type II is a thicker, streamlined plate 
(Fig. 3). 

The highest values of the flow 
efficient were obtained from the stream 
lined the Dickey and Coplen 
streamlined valve gave the highest 
values, with the lens-shaped disks of 
Gaden and of Keller and Salzmann 
giving values just below this. The thin 
plates of Dickey and Coplen and of 
Pardoe give the next lower set of values, 
and the lowest, as would be expected, 
were obtained with the unsymmetrical 
Gaden disk C. 

It must be kept in mind that there 
are a number of factors operating at 
once, such as shape of the valve, rela- 
tive thickness, and symmetry, each en 
tering to a different degree. 

The variation in the results between 
the Gaden disk A and the Gaden disk 
great as, or is greater than, 
most of the variations among the data 
from different sources, indicating that 
the shape of the valve is of importance 
in determining the coefficient of flow. 

It must also be remembered that the 
closing angles of the different valves 
varied, running from 70 to 80 degrees 
for the Gaden disks, to 90 degrees for 
the other valves, thus introducing an- 
other source of variation. 


cCO- 


valves: 


C is 


as 


Besides differences in shape and clos 
ing angles of the valves, variations of 
the flow coefficient may be due to dif 
ferences in measuring the 
Not all of the sources, however, describe 
their test in detail, so that a 
comparison cannot be made on this basis 


pressures. 


set-ups 


at present. 
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EQUATIONS FOR THRUST AND 


S = Thrust. 
kK Coefficient of thrust. 
kK’ — Coefficient of thrust. 
A Cross-sectional area of valve and 
pipe line. 

Pressure differential 
Pressure differential 
Diameter of valve. 


(static). 
(total). 


AP 

aes 

dD 

The thrust is equal to the product 
of a coefficient of thrust, the area of 
the valve, and the pressure differential: 
(8A) S=K AAP 


(8B) op = KA AP’ 

If the area is expressed in terms of 
pipe diameter, equation (9) is obtained: 
Tv 

(9A) S K—D*?AsP 
4 
7 
(9B) S =K’—D-aP’ 
4 
If the coefficient of thrust is com- 


bined with the constants of the equation, 


a coefficient of thrust, Cy, is defined: 
T 

(10A) C, = 
i 
WT 

(10B) Cy ==" 


The thrust can be > in terms 
of a coefficient of thrust, the diameter, 
and the pressure differential: 
(11A) S = C,D°sP 
(11B) S =C, Dar’ 

The coefficients of thrust, Cy 


N 


and ('’, 


are related as follows: 
C 
(12A) OF 
1-C” 
‘Op 
(12B) OF" 
1+(¢ 
Similarly, the torque, 7, is propor- 
tional to a coefficient of torque, the 
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cube of the valve diameter, and the 
pressure differential: 
(183A) T = C,D3aP 


(13B) T =C,D®saP’ 
The coefficients of torque are related 
as follows: 


C,’ 
(14A) Ce 

1c” 

C; 
(14B) cy 

142 
DATA: THRUST AND TORQUE COEFFI- 


CIENTS, First CLASS OF OPERATION 


Only two sources gave data on thrust, 
The data are shown in Fig. 5. There 
is good agreement between the sources, 
soth the coefficients Cy and C’, are 
plotted. The Gaden data were given 
only for values of a equal to and greater 
than 15 degrees. 

The data for Gaden disks A and B 
were computed on the basis of an ap- 
proximation. The Gaden equation for 
thrust includes a variable pressure 
correction term which is combined with 
the differential. For disk C 
this term was zero. The approximation 
made that it is zero for the other 
two disks as well. This approximation 
is satisfactory as the correction is quite 
small. 

From the Gaden data it appears that 
the maximum value of the thrust de- 
pends on the shape of the valve. Only 
one curve is presented by Keller and 
Salzmann, so that there is no further 
information on this point. The Keller 
and Salzmann data check very well 
with the Gaden data for disk A, which 
was most like the Keller and Salzmann 
valve. 


pressure 


IS 


Fig. 6 shows data from three sources 
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class operation. Gaden presented 
data o: torque for three disks. Curve 
B of the Gaden data was computed on 
the basis of the approximation men- 
tioned {or thrust. The pressure-correc- 


tion term had to be neglected in order 
to make a comparison with the other 
data. for disks A and C this term was 
zero. 

The Keller and Salzmann tests were 


made on three valves which differed 
in relative thickness. Disk A was a 
thin plate, and disks B and C were 
lens-shaped valves, with C having a 
greater relative thickness (Fig. 3). 
Also, tests on disks A and B were made 
with air, and on disk C with water. 


As can be seen, several variable factors 
are operating simultaneously, so that it 
is difficult to judge what the effect of 
one of them—for example, shape—has 
on the maximum point of the curve. 
In general, however, it appears from 
the Keller and Salzmann data that the 
relative thickness of the valves has 
little influence on the maximum value 
of the torque, but determines the posi- 
tion of the butterfly at which the maxi- 
mum is attained. 

From the three Gaden curves it ap- 
pears that the maximum value of the 
torque depends on the shape and sym- 
metry of the valve, but that the angle 
at which this value is attained is little 
influenced by the valve shape. On this 
point Gaden*, who compared his results 
with those of Keller and Salzmann, 
remarks in his paper that: “from the 
point of view of maximum value of the 
torque, the discrepancies, although ob- 


vious, are not too great .. .” 
As the variation among the three 
Gaden valves is not the same as the 


variation among the three Keller and 
Salzmann valves, no definite conclusion 
can be drawn on this point from the 
data available. 
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Fig. 6 shows also a curve taken from 
Wunsch, reported in Regler 
Druck und Menge.& The values of the 
Keller and Salzmann data for torque 
are higher than those based on Wunsch 
data by a maximum of about 100 per- 
cent. However, it is not 
trace the discrepancy, inasmuch 
Wunsch does not give a specification of 
his test conditions. 
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COEFFICIENT, SECOND 


OPERATION 


FLOW 
CLASS OF 


DATA: 


For the second class of valve opera- 
tion—-those valves which deliver with 
a downstream counterpressure that is 
equal to or less than atmospheric—the 
quantity of data is smaller, and the 
terms used to describe the performance 


vary even more widely than for the 
first class. 

Data for the flow coefficient for the 
second class of operation are shown 


The differential 
Al’. The coefficient, therefore, 
is C, of equation (6B), but is desig- 
nated as (,,” to indicate that it is used 
for the second class of operation. 
Gaden data shown for disks A 
and B. Gaden considered in’ his 
paper the results of tests made by EK. A. 
Dow, published in a by the 
National Electric Light Association. 
Dow presented data on the velocity of 
the flowing medium for a valve operat- 
ing with water flow. From the figures 
presented, the flow and flow coefficient 
were computed by Gaden. It is seen 
that the Gaden results for the flow 
coefficient correlate very well with those 
of Dow for values of a greater than 12 


in Fig. 7. pressure 


used is 


are 
also 


report 


degrees. 

A graph from EK. X. Schmidt? gives 
data on a coefficient taken for the flow 
of air for the second class of operation. 
It was expected that the flow of air 
for the second class of valve operation 
would give results different from those 
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obtained from tests made with the flow 


of water. This is seen in the curves 
shown in Fig. 7. The coefficient of flow 
on the Schmidt data for tests 
made with air vary from the data 
taken by Gaden and Dow in water tests, 
for angles of closing under 30 degrees. 
For values of a greater than 30 degrees 
the agreement is good. 

Kig. 7 presents also data taken on 
the flow of air from the results of tests 
made by G. A. Davis!. The flow coeffi- 
cient computed from the data checks 
the data of Schmidt very closely. 


based 


DATA: TORQUE COEFFICIENT, SECOND 
CLASS OF OPERATION 

The torque coefficient for the second 

class of operation are shown in Fig. 8. 

The data are taken from the Gaden 

paper, which compares the results taken 


on disks A and B with the results of 
Dow. It is seen that the values for 
the torque coefficient based on data 


taken by Dow are higher than those of 
Gaden up to values of a equal to 25 
degrees, but that the difference between 
the Gaden curve for disk A and that 
for disk B is as great as that between 
the Gaden A curve and the Dow curve. 

The pressure differential used in ob- 
taining’ the coeflicient for the 
second class of operation is AP’, and 
the coefficient, therefore, is Cy’. It is 
referred to in Fig. 8 as C,” to indicate 
the second class of operation. 


torque 


SUMMARY 


The obtaining butterfly 
characteristics is divided clearly into 
establishing data for two separate cases. 

It was found that for the case of posi- 
tive downstream counterpressure, fairly 
good correlation is obtained in the 
values of the characteristic coefficients 
of butterfly valves when the data are 


problem. of 


reduced to the same terms. The cor- 
relation for flow is the best, and the 
Cy 
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results have been applied successfully 
to design problems, by choosing data 
for valves of the proper shape. 

For torque, the correlation is not as 
good, but the latitude can be tolerated 


because valves are designed with a 
large safety factor. 
In future tests more information 


should be given concerning test condi- 
tions. The test set-up should be de- 
scribed in detail, with information given 
on the shape of the valve, the fluid 
used, and how pressure measurements 
were made. An investigation of the 
effect of shape factors on flow and 
torque should be made. 

It is suggested that further investi- 
gation be made along the lines of a 
dimensional analysis. When such an 
analysis is made on the valve, it is 
found that the performance can _ be 
characterized in terms of a few dimen- 
sionless ratios—the coefficients pre- 
sented in this paper, which are func- 


tions of the valve position, and shape 


factors. In such an investigation it is 
necessary that all the variables except 
one be held constant in a test. Such a 
systematic investigation will be the 
most rewarding, as the role of each 
variable will be shown clearly. In this 
manner, the performance of a valve 
in a given system may be made to 
check design values closely, and devei- 
opments which might improve the value 
can be seen more easily. 


Grateful acknowledgement is made 
to the following persons who assisted in 
the preparation of this article: 

Mr. H. Ziebolz, of the Askania Regu- 
lator Co., who collected material and 
offered valuable suggestions in the prep- 
aration of the paper; Mr. Paul Wing, of 
the Mason-Neilon Regulator Co., who 
called attention to and provided a copy 
of the Gaden report; Mr. G. Ziegler, 
of the Taylor Instrument Co., who sug- 





gested the method of approach; Mr 
G. A. Davis, of the Wilputte Coke Co, 
and Mr. E. X. Schmidt of the Cutler. 
Hammer Co., who supplied data on the 
results of their tests on butterfly valves, 
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Design of an Unattended Automatic 


Booster Station 


By J. P. HEDLIN, Products Pipe Line Department, Standard Oil Co., Chicago 





safety features. 





Two 125-hp. pumps are controlled by an automatic pressure-operated system. Three 
Mercoid pressure switches, a delay timer, and an incomplete-sequence relay provide 





TANDARD Oil Company (Indiana) 
recently supervised the construction 
of an unattended automatic booster 
station on Wyco’s products pipe line 


from Casper, Wyoming, to Denver, 
Colorado. This accomplishment is a 
pioneer effort and may be a first in 


the industry. As this station has been 
in operation only since July 1950, no 
overall operating and maintenance ex- 
perience is available to date; however, 
the station was given a rigorous series 
of trial runs and it functioned as de- 
signed. 


BUILDING COosT 


The station is a small station of only 
250 hp. It was found that the total cost 
of the station was no greater and pos- 
sibly less than the cost of a similar at- 
tended station. These savings were 
realized because of economies in build- 
ing, heating plant, and foundations, 
which offset the added expenditures for 
the necessary automatic equipment. 
Only a simple prefabricated steel struc- 
ture is required. 

As the station is unattended, no heat- 
ing plant, water well, and other facil- 
ities are required. The station has the 
advantage over a conventional station 
of realizing savings of approximately 
$20,000 to $25,000 per year in operat- 
ing labor. 
at the April Meeting of the Chicago 
ISA, April 9, 1951, Chicago, Ill. 


Presented 
Section, 
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EQUIPMENT 
The primary considerations in the 
design of an unattended automatic 


booster station are the pumping equip- 
ment and the controlling devices. The 
pumps must operate without danger of 
a leak in the event of a gland (or seal) 
failure. The pump that meets this re- 
quirement is the stuffing-box-less type. 
As the motor and pump are completely 
enclosed in a pressure-tight bolted case, 
the stuffing box and packing are elim- 
inated. This does away with a principal 
cause for maintenance. 

One of the salient features 
type pump is the mechanical seal 
tween motor and pump. The motor, 
including its bearings, operates com- 
pletely submerged in an enclosed pres- 
sure chamber filled with transformer 
oil, which is used for the dual purpose 
of insulation and lubrication. Leakage 
across the mechanical seal is regulated 
so that it occurs only from the motor 
side to the pump side, thus preventing 
any product from leaking into the motor 
casing. This is accomplished by keeping 
the transformer oil at a higher pressure 
than the product pressure when the 
pump is in operation. While the unit 
is shut down, the pressures in the pump 
case and the motor case are equal and 
the spring tension on the mechanical 
seal prevents leaking from the pump 
side to the motor side. To protect the 
pumps, a pump diaphragm switch is 


in this 
be- 


installed in each pump to shut down the 
unit automatically when the_ reserve 
supply of insulating and cooling oil 
approaches depletion. 

To date, these pumps have been man- 
ufactured in only 125-hp. size, which 
has limited the size of fully automatic 
stations. One prominent pump manv- 
facturer has indicated a_ willingness 
to manufacture this type pump up to 
400-hp. size. The reluctance of manu- 
facturers to produce this pump in large 
sizes is based on the difficulty of cooling 
the motor. Until a reasonable demand 
is created for stuffing-box-less pumps 
in sizes over 125 hp., the price will be 
high. 

The unattended automatic booster 
station is a two-unit, 250-hp. station 
capable of pumping 18,500 bbl./day of 
0.73 specific-gravity gasoline at a pres- 
sure of 215 psi. per unit, or a total of 
430 psi. for both units. The station was 
named Bear Creek and its location is 
shown in Fig. 1. This station has a con- 
trol system for completely automatic 
operation of the pumps in accordance 
with the setting of a master control 
switch, which can be set for either one 
unit, two units, or no units operating— 
depending on desired line throughput. 
It is essentially a pressure-controlled 
station and pumps as long as the up- 
stream station supplies sufficient pres- 
sure. 

Fig. 2 shows the profile for the Wyco 
Line. Normally the profile is not impor- 
tant in the operation of a pumping sta 
tion; however, for the Bear Creek Sta- 
tion, the profile is important. Note that 
the static head on Bear Creek Station 
is 500 psi. (gasoline). As one unit of 
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this station can develop a shutdown 


head of only 315 psi. (gasoline), some 
provisi'n must be made to prevent the 
pumps ‘rom spinning and overheating. 


This problem was solved by installing 
a mercury pressure switch on the dis- 
charge side of the station. This pres- 
sure switch opens at 5380 psi. and closes 
at 700 psi. This means that when the 
discharge pressure (with the station 
operating) drops to 530 psi., the switch 
opens and shuts down the station. The 
station remains inoperative until the 
pressure supplied by the upstream sta- 
tion rises to 700 psi., at which time the 
switch closes and places the station in 




























control Mercoid stops the station. Reset 
of the low-pressure and control Mer- 
coids is set at 700 psi. This means that 
the upstream station must supply 200 
psi. more than the static condition to 
put Bear Creek Station on the line. 
All three of these controls are elec- 
trically connected in series, which re- 
quires all of them to be in closed posi- 
tion for the station to operate. 

When the station is set for operation 
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and a quarter minutes, the unit stops 
and the valve closes. The incomplete- 
sequence relay prevents the unit from 
attempting to start again until man- 
ually reset. 

Each pump unit has under-voltage 
time-delay relays that prevent the unit 
from being shut down due to momentary 
voltage dips. This relay trips two sec- 
onds after voltage failure. A voltage 
dip causes the motor starter to drop 
out and stop the motor, but if voltage 
is restored within two seconds, it starts 
again without going through a com- 
plete shutdown and starting sequence. 
If the second pump is to be used, it 
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scrapers are run. However, runs are so and _ sufficient pressure is present to To assist operating personnel, a se- 


infrequent that this procedure imposes 
no serious problem. The strainer shown 
is a coarse mesh of four openings per 
inch. 

Note that two Mercoids are installed 
on the discharge side of the station. 
The control Mercoid prevents the dis- 
charge pressure from falling below hill 
pressure when one unit is operating. 
The one labeled “high-pressure Mer- 
coid” is installed to shut down the 
station when the discharge pressure 
exceeds the maximum allowable oper- 
ating line-pressure—1200 psi. This Mer- 
coid is set to trip at 1220 psi. 

OPERATION 

The low-pressure Mercoid on the suc- 
hon side of the station is set to open at 
200 psi. and to close at 700 psi. When 
two units are operating and the up- 
Stream station is shut down, the suction 
Mercoid opens to shut down Bear Creek 
Station. When one unit is operating 
and the upstream station is shut down, 


the minimum discharge pressure is 
reached before the suction pressure 
reaches its minimum. Therefore, the 


close the control Mercoid and the low- 
pressure Mercoid, the first unit starts. 
Simultaneously with the starting of 
the pump, the motor-operated discharge 
valve begins to open. This valve takes 
45 seconds to reach full-open position. 
As it approaches full-open position, the 
bypass check-valve is closed by the dif- 
ferential pressure created by the pump. 
As a safety feature, a delay timer shuts 
down the unit if the motor-operated 
valve fails to open. When a unit stops, 
the control wiring is arranged so that 
the motor-operated valves close. How- 
ever, in the event of a power failure, 
the motor-operated valve remains open 
until power is restored. As the dis- 
charge valve remains open, flow is di- 
rected automatically through the pump 
sump and check valve as in Fig. 3. 

As an added safety feature, each unit 
has an incomplete-sequence relay in- 
stalled in its control wiring. This relay 
prevents the pump from attempting to 
start again if it fails to complete its 
starting cycle for any reason. For in- 
stance, if the motor-operated valve fails 
to reach its full-open position in one 


ries of graphs were constructed. These 


graphs relate the discharge pressure 
at the origin station (Strouds) to the 
volume pumped by the station. The 


curves show the extremes and the av- 
erage for the terminal receipts. The 
value of the curves to the operator lies 
in the fact that for any given pumping 
rate, number of units operating at Bear 
Creek, and terminal delivery, he can 
quickly determine his discharge pres- 
sure at the origin station. From the 
dispatcher’s point of view, these graphs 
are invaluable in that for any required 
pumping rate and terminal delivery, 
he can predetermine and preset the 
number of units to be operated at Bear 
Creek during any month for a given 
tender of products. 

The design has provided additional 
‘apacity at a remote location and to 
date has proven entirely satisfactory. 
This installation may be the prototype 
for similar improved pumping stations 
that will operate without personnel on 
duty. The significance of this cannot be 
ignored in view of increasing operating 
costs. 


August 1951—Jnstruments—Page 885 








By 
KENNETH 


MALCOLM B. HALL, 


Survey of Industrial Instruments Courses 
in Engineering Schools 


Director of Training and 


A. BELL, Associate Director of Training 


The Foxboro Company, Foxboro, Mass. 


NDUSTRIAL instruments 

defined as commercial mechanical 

and/or electrical devices designed 
to measure and/or control the variables 
encountered in the manufacturing or 
process industries. Among these vari- 
ables are temperature, pressure, liquid 
level, fluid flow, humidity, density, pH, 
conductivity, load, weight, torque, force, 
and speed. 

The importance of industrial instru- 
ments is indicated by the fact that in 
each twelve-month period, fifty million 
dollars’ worth of instruments are used 
to control quality and quantity of a 
hundred billion dollars’ worth of manu- 
factured product. 

Industrial instruments are an 
nomic necessity. They are CAPITAL IN- 


eco- 


VESTMENT tools and as such they must 
be integrated correctly with industrial 
process equipment. 


Up-to-date labora- 
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may be 


tories in engineering schools contain 
unit operations apparatus that should 
be equipped with the types of commer- 
cial measurement and control instru- 
ments which the student will use in 
industry. 

The academic approach to the funda- 
mentals of temperature, pressure, fluid- 
flow or electrical-value measurement is 
necessary, but in this age of high-speed 
production and quality control, the stu- 
dent will greater value to his 
future employer if he has a reasonably 
broad understanding of the tools with 
which he will work. 

To quote from a paper entitled “Or- 
ganized Instrument Engineering” by 
J. Johnston, Jr., (ISA Proceedings, Vol- 
ume 3): “The greatest asset in the 
make-up of the instrument engineer is 
his knowledge of measurement and 
control principles and his familiarity 


be of 





with the equipment and its applica- 


bility.” 
WHAT SCHOOLS ARE DOING 


A questionnaire was mailed on 
August 15, 1949, to 136 schools with 
engineering curricula accredited by 
ECPD in their report for the year end- 
ing September 30, 1948. To date, 115 
replies have been received and tabula- 
tion of the data follows. The figures 
are the numerical total of answers, 


Questions listed: 

1. Do you teach “Industrial Instru- 
ments” at the undergraduate level? 
Yes, 80; No, 32; 13 graduate courses, 

2. Is “Industrial Instruments” 
taught and listed in your catalog as a 
separate subject? Yes, 47; No, 65. 

3. In what department is the sub- 
ject covered? Chem. Eng., 51; Elect. 
Eng., 39; Mech. Eng., 43; Civil Eng., 16; 
Ind. Eng., 6; Petr. Eng., 3; Others, 18, 

4, Elective, 28; Required, 38; Fresh- 


man, 4; Sophomore, 9; Junior, 22; 
Senior, 38. 

5. Semester hours for “Industrial 
Instruments”: Lecture (46) Min. 1, 


Max. 4; Laboratory (31) Min. 1, Max. 
6; Preparation (24) Min. 2, Max. 10. 

6. Teaching Material: Instrument 
Manufacturers’ Catalogs, instruction 
sheets, slides or models, 62, texts by 
Rhodes, 22; N. Y. State Vocational, 11; 
D. P. Eckman, 22; others, 16. 

7. Laboratory equipment: Unit op- 
eration equipment, with instruments, 
49; process analogs with instruments, 
LB 

8. Instrument-company personnel as 
guest lecturers? Yes, 31; No, 53. 

9. Have instructors on your faculty 
attended instrument manufacturers’ 
training schools? Yes, 14; No, 83. 

10. Would you be interested in a 3- 
week summer course for your instruc- 
tors at an engineering school or at the 
Foxboro Training School? Engineering 
School, 16; Foxboro School, 13; Either, 
33; Either possibly, 9; No, 16. 

11. Do you propose to establish a 
course in “Industrial Instruments?” 
Yes, 18; No, 37; ?-13. 

General use was made of the space 
provided under REMARKS, for explana- 
tions and amplifications; several ques- 
tionnaires were accompanied by letters. 


ANALYSIS OF RETURNS 


Analysis of the 
remarks, indicates: 

a. Lack of understanding of what is 
meant by “Industrial Instruments.” 

b. Wide differences of opinion regard- 
ing the courses in which this subject 
should be taught. (Question 3). 

ce. Differences of opinion regarding 
the importance of the subject. (Ques- 
tions 4 and 5). 

d. Desire for better preparation by 
instructors. (Questions 9 and 10). 

e. Lack of appreciation of the im- 
portance of the subject. (Question 11). 


returns, including 
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WHAT SCHOOLS CAN Do 


No implication is intended here that 
undergraduate courses in Industrial In- 
strumentation should attempt to qualify 
students as instrument engineers. The 
student’s interest may lead him to pur- 
sue the subject further in a graduate 
course in which he may explore the 
theory of process control. The object 
of a well-designed basic course is to 
enable the student to acquire a practical 
knowledge of commercial industrial in- 
struments with which he will be able 
to develop new processes and improve 
present processes for greater efficiency. 

The confusion apparent by the an- 
swers to Questions 3 and 4 rationalizes 
conclusiens a, b and ec. A basic course 
should be available to students in Chem- 
ical (ineluding Petrochemical) and 
Mechanical Engineering at least. 

From the standpoint of process op- 
eration, the chemical engineer finds a 
field of activity in the greatest number 
of industries, and industrial instru- 
ments are essential for process opera- 
tion. /f there is any question regarding 
the course in which this subject should 
he introduced, chemical engineering 
should have first consideration. It is 
an interesting observation that the in- 
strument companies employ as _ sales 
engineers more men with a chemical 
engineering background than with any 
other type background. 

It is desirable that mechanical, elec- 
trical, and engineering students of 
physics have a knowledge of industrial 
instruments because there is a large 
field of activity in tne design and fabri- 
cation of process operation equipment. 
Designs are influenced by the potential 
application of instruments for measure- 
ment and control. The field of activity 
for such men with instrument knowl- 
edge in the research or development 
phase of the instrument industry is 
quite limited. The instrument-user in- 
dustries offer the greatest opportuni- 
ties for engineers with instrument 
knowledge. 

Objectively, therefore, an instrument 
course should be sufficiently broad to 
cover the field of industrial process 
Measurement and control; should be 
available to students in any engineer- 
ing course in which measurement and 
control problems are encountered; and 
should be required in those courses from 
which the greatest number of students 
will come in contact with process opera- 
tions in industry. 

A number of engineering schools are 
including measurement theory in sev- 
eral courses. This instruction can be 
more effective if the course of study 
requires student reference to instru- 
ment-company catalogs and engineering 
data. This will offer to the student at 
least a partial survey of the instruments 
used commercially for measurement and 
control. 


It is hoped that the presentation of 
this report, with a philosophical discus- 
Sion of the objectives, will foster a more 
Universal course of study for Industrial 
Instruments, 
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Illustration from Protessor M. H. LaJoy’s article on course at University of Minnesota in April 
1951 Instruments, pages 406-407. 





“An instrument course should be sufficiently broad to cover 
the field of industrial process measurement and control; should be 
available to students in any engineering course in which measure- 
ment and control problems are encountered; and should be required 
in those courses from which the greatest number of students will 
come in contact with process operations in industry.” 














Illustrations from Mr. Philip Ewald’s article on course at University of Tennessee in January 
1950 Instruments, pages 34-35. 
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INSTRUMENT 


ELECTRONICS 


By M. H. ARONSON, Managing Editor, Instruments 


Il. CIRCUIT ELEMENTS 
Part 1 
circuit 
The principles and uses of resistance and 
this article. Vector notation 


Resistors and Capacitors 


The basic elements are resistance, capacitance, 
and inductance. 
capacitance are discussed in 


of sine waves is described briefly. 


is the flow of 
force, or 


T HAS been shown that (1) a current 
electric charge—usually electrons, (2) the 
pressure, that causes the current is called voltage, po- 
tential, or electromotive force (emf.), (3) a battery is a 
source of direct current (d.c.), and (4) a generator is a 
source of either direct current or alternating current (a.c.). 
THE SINE WAVE 

The most common type of alternating waveform is the 
sinoidal waveform, or sine wave, one cycle of which is shown 
at the bottom of Fig. 2-1. The time of one cycle is known 
as the period of one cycle. The frequency of the wave is the 
number of cycles per second. 

A simple way of representing an alternating wave is by 
a rotating vector. A vector is a line used to denote the size 
and direction of a given quantity. For example, the sine 
wave of Fig. 2-1 can be represented by the arrow, or vector, 
which is shown at the left of the wave. If the vector 
rotates counterclockwise, the projection of the vector on the 
vertical at any instant is the amplitude of the sine wave 
at that instant. Thus the amplitude of the sine wave at 
any point on the cycle is defined completely by the vector, 
which rotates counterclockwise. The length of the vector 
defines the maximum amplitude of the sine wave, and the 
direction of the vector determines the amplitude at any 
instant 

Note that one cycle of the sine wave corresponds to one 
revolution of the vector. Therefore, the frequency of the 
wave corresponds to the angular velocity of the vector. 
The frequency of a sine wave (or the angular velocity of the 
equivalent rotating vector) sometimes is expressed in radi- 
ans per second rather than in cycles per second. As 360 
degrees equals 27 radians, you may see sine waves plotted 
against radians or degrees. 


Phase 

Fig. 2-2 shows two alternating currents which differ in 
phase. The term “phase” refers to the amount by which 
a varying magnitude has varied from its initial, or starting, 
value. In Fig. 2-2, wave A is leading wave B by \% cycle, 
or 90 degrees. That is, at any one time, the amplitude of 
A is % cycle ahead of the amplitude of B. The two waves 
are said to be out of phase by 90 degrees. 
useful because a number of out-of-phase 
waveforms can be represented simply by straight lines. 
Vectors also simplify the addition of sine waves. As there 
always are out-of-phase currents and voltages in circuits 
which have capacitance and inductance, it is necessary to 
use vectors to represent the currents and voltages. 


Vectors are 


Rate of Change 

An important fact about a sine wave is that the continu- 
ously changing wave changes most rapidly when it passes 
through zero amplitude. That is, the rate of change is maxi- 
mum at zero amplitude. The rate of change of the wave 
is zero at the maximum amplitudes. This fact is important 
in the operation of inductors and transformers. 

CIRCUITS 

A circuit is a closed path through which current can 
flow. The amount of current that flows through a circuit 
when a given potential is applied across the circuit depends 
on the character of the elements in the circuit. 

There are three circuit elements—resistors, ca- 
pacitors, and inductors. Any device in an electric circuit 
can be analyzed and simulated by its effective resistance, 


basic 
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capacitance, and inductance. Therefore, it is essential that 

the student or worker in the field of electricity and elec. 

tronics understand completely the principle and operation 

of these basic elements, of which all circuits consist. 
RESISTANCE 

Resistance is the opposition to the flow of electrons. Ma- 
terials with an abundance of free electrons, such as metals, 
have low resistance. This means that a low potential can 
cause a high current in a metal conductor. Silver, copper, 
aluminum, zinc, and iron are good conductors. 

Air has few free electrons. It resists the flow of elec- 
trons. Materials with high resistance are called insulators, 
or dielectrics. Dry air, glass, porcelain, rubber, bakelite, and 
mica are good insulators. 

A resistor is a circuit element designed to introduce a 
desired amount of resistance into a circuit. Resistors can 
be fixed, adjustable, or variable. Fig. 2-3 shows typical 
fixed resistors. The top four resistors are carbon composi- 
tion resistors. The fifth resistor is a wire-wound power 
resistor. The symbol for fixed resistors is shown also. The 
bands on the fixed composition resistors are a color code, 
which is described later. 

Fig. 2-4 shows an adjustable resistor (top), and two 
variable resistors. Note that the resistors have connections 
to both ends and to the movable tap. Although the variable 
resistor with the easily movable tap is commonly called a 
potentiometer, this term is reserved in instrument work 
for a device that measures potential. Hence, the variable 
resistor with the easily movable tap is called a_ voltage- 
dividing resistor (VDR) in instrument work. The adjust- 
able resistor sometimes is called a rheostat. 

Types 
Manufacturers offer a wide variety of resistors, depend- 


ing on size, power rating, tolerance, temperature coefficient, 
and reliability under various operating conditions. The two 
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Development of one cycle of a sine wave by a rotating vector. 
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Fig. 2-1. 











Fig. 2-2. Two sine waves with phase difference of 90 degrees. 
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most common types are carbon composition and wire wound. 
Other types are woven wire, deposited carbon, and metal 
film. 

Instrument circuits require high-quality resistors which 
retain their resistance for their lifetime, and which do not 
change value excessively for extreme conditions of tempera- 
ture, humidity, vibration, etc. Composition resistors, which 
are cheap and widely used, do not have as good stability 
characteristics as wire-wound resistors. However, wire- 
wound resistors are larger and more expensive. Most power 
resistors designed to carry large currents are wire wound. 
Composition, carbon-film, and metal-film resistors have 
better high-frequency characteristics than wire-wound re- 
sistors because of the inductance of the winding. However, 
some wire-wound resistors are made with noninductive 
windings. Carbon resistors generate more noise than wire- 
wound resistors. 

Ohm's Law 

A voltage (#) applied across a resistor (RF) causes a 
current (7) to flow through the resistor. A simple rela- 
tionship exists between E, J, and R. This relationship, known 
as Ohm’s law, states that the current through a resistor 
(in amperes) equals the voltage applied across the resistor 
(in volts) divided by the resistance of the resistor (in 
ohms). That is: 

f=L/h, or fh =f, or b= 2/T. 
Note that the unit of resistance is the ohm. 


Phase 

When a varying d-c. or an a-c. potential is applied across a 
resistor, the current follows any variation in the poten- 
tial immediately. For example, if a 2-volt d-c. potential 
is applied across a l-ohm resistor, the current is 2 
amperes; if the potential varies from 2 volts to 1 volt peri- 
odically, the current changes from 2 amperes to 1 ampere. 
In other words, the resistance of a resistor is independent 
of frequency. This is not true for capacitors and inductors. 

When the potential across a resistor varies, the current 
variations occur simultaneously with the potential varia- 
tions. When the potential is a maximum, the current is a 











Fig. 2-3. Five fixed resistors and symbol. 
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Fig. 2-4. Rheostat and two VDR’s. 





When the potential is a minimum, the current 
is a minimum. Therefore, the current through and the poten- 
tial across a resistor are in phase, as shown by the two 
vectors in Fig. 2-5. The lengths of the vectors represent 


maximum. 


the maximum value of current (/) and voltage (EF). The 
fact that the vectors are superimposed shows that the cur- 
rent and voltage are in phase—that is, both reach maximum 
and minimum values at the same time. This is not true for 
‘apacitors and inductors. 

Power 

Power is the rate at which work is done. In a hydraulic 
system, the power required to keep water flowing against 
a certain head is equal to the flow (pounds per minute) 
times the pressure, or head (feet). In electric circuits, the 
current is a flow (coulombs per second) and the voltage is 
a pressure which is equivalent to the head. Thus, power 
(W) is the product of amperes (/) and volts (Ff). 

Power = amperes X volts 
W=-EXI=— ER = E2/R. 

The product of amperes and volts in a resistive circuit 
is the power in watts. 

When a current, J, flows through a resistor, Rk, a power 
of /°R watts is dissipated as heat. Therefore, the resistor 
must be of proper size and heat-radiation construction to 
dissipate the power without excessive rise in temperature, 
which changes the resistance of the resistor if it does not 
destroy it. As shown in Fig. 2-5, power is dissipated on 
both half-cycles of an a-c. wave. This is because the product 
of a negative current and a negative voltage is a positive 
power. 

All resistors are rated as to their power-handling capacity. 
In any application, it is essential that a resistor of proper 
rating be chosen. It is a safe practice to use a resistor whose 
power rating is twice the maximum power it is expected 
to dissipate. 

SIMPLE RESISTIVE CIRCUITS 

There are two basic types of circuits—series and parallel. 
However, an infinite number of combinations of series- 
parallel arrangements is possible. 

Fig. 2-6,A shows three resistors in series with a battery. 
Fig. 2-6,B shows three resistors in parallel with a battery. 
Fig. 2-6,C shows one resistor in parallel with three resistors 
in series. Fig. 2-6,D shows two resistors in series with two 
resistors in parallel. 





Resistors in Series 

The total resistance of a number of resistors in series 
equals the sum of the individual resistors. That is, the 
total resistance to flow of current in Fig. 2-6,A is 

R R, { FR, + Ra. 

Resistors in Parallel 

The total resistance of a number of resistors in parallel 
can be found from the fact that the potential across each is 
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Fig. 2-5. Phase relation of current (1) and voltage (E) in a resistor, 
and power curve (W). 
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Fig. 2-6. Series-parallel arranzements of resistors. 
lel; C, one resistor in parallel with three series resistors; D, 


sistors in series with two parallel resistors. 
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the same, and that the total current supplied by the source 
is the sum of currents in each branch. For example, if 
currents /,, /,, and J, flow in the three branches in Fig. 
2-6,B, then: 
I (total) = 1,4+/,41, =E/R,+E/R,4E/R3. 
If the total resistance of the three resistors is R, then: 
I= E/R=E/R,+E/R,4+E/R,. 
Therefore, the formula for resistors in parallel is: 
1/R = 1/R,+1/R,41/R,4 
If k,, R., and Rk. are each 1 ohm: 
1/R 1/1+1/141/1 3 
R 1/3 ohm. 
Note that the total 
always is less than the smallest resistance. Just as several 


resistance of resistors in parallel 
pipes in parallel offer less resistance to the flow of water, 
resistors in parallel offer less resistance to current than is 
offered by any one resistor in the circuit. 


Use of Resistors 


The primary use of resistors in circuits is to develop 
signal or operating voltages of a desired amplitude. The 
voltage developed across a resistor R by a current J is 7R. 
Therefore, a signal voltage of /R volts can be obtained by 
sending a current / through the resistor. The voltage 7R 
is called an JR drop. Resistors are used commonly as plate 
loads in vacuum tubes to develop /R signals. 

Fig. 2-7 shows how two resistors provide different poten 
tials, or JR drops. Note that the battery potential can be 
divided into any desired ratio by choice of suitable resistor 
tesistors used this way are called voltage dividers. 


CAPACITANCE 


A capacitor consists of two conductors, called plates, 
separated by an insulator, or dielectric. The dielectric can 
be air, mica, glass, wax paper, oil, or any nonconductor. 
The series circuit in Fig. 2-8 consists of a capacitor, a 
switch, and a source of d-c. voltage. When the switch is 
in position 1, (Fig. 2-8,A), plates X and Y are at the same 
potential—that is, they contain equal numbers of positive 


and negative charges. 
Charging 


When the switch is in position 2 (Fig. 2-8,B), electrons 
on plate X are attracted to the positive terminal of the 
battery, thus leaving plate X charged positively—that is, 
with a shortage of electrons. The negative terminal of the 
battery supplies electrons to plate Y to give it a negative 
charge. As the electrons cannot flow through the capacitor 
because of the dielectric, the capacitor is now charged, and 
the plates are at different potentials. 

No direct current can flow through the capacitor because 
of the dielectric. However, if a galvanometer is inserted 
in the circuit, the galvanometer needle deflects momentarily 
when the switch is moved from position 1 to position 2, 
showing that current flows for an instant. This current 
charges the capacitor to a potential equal to that of battery. 
When the voltage across the capacitor equals the battery 
voltage, current ceases and the capacitor is fully charged. 

The positive and negative charges on the plates of the 
capacitor attract each other, but they cannot 
other because of the dielectric. These charges set up an 
electric field between the plates. This electric field, shown by 
the lines between the represents electric energy 
stored in the dielectric. If the switch is moved to position 
3, the applied voltage is removed, but the electrons have no 
conducting path and the capacitor remains charged. 


reach each 


plates, 


Discharging 


If the switch is moved back to position 1, the galvanometer 
needle deflects momentarily, but in a direction opposite to 
its deflection when the capacitor was charging. The capaci- 
tor is now discharging. The excessive electrons on plate 
Y travel to plate X until the charges on the two plates 
are the same, at which time the current and the potential 
difference between the plates are zero. 

If the galvanometer is placed between two capacitors, 
and if the experiment is repeated, it is found that when 
the switch is operated, the galvanometer deflects the same 
Vol. 24 
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way as in Fig. 2-8—that is, the same current flows any- 
where in the circuit. This proves that the dielectric passes 
a current, 
Action of Diclectrice 

The dielectric cannot pass direct current because it con- 
tains few free electrons. However, the electrons in the 
atoms of the insulator can be displaced, or moved out of 
their normal place, when a voltage is applied across the 
insulator. The electrons on plate Y of the charged capaci- 
tor (Fig. 2-8,B) have a repelling force on the electrons of 
the dielectric atoms. Similarly, plate X, being positively 
charged, has a strong attraction for these electrons. There- 
fore, the electrons in the dielectric, although they cannot 
leave their orbits in the atoms of the dielectric, actually 
shift to a new position. The shifting of electrons is an 
instantaneous current flow in the dielectric. As the current 
is caused by a displacement of the electrons in the orbits 
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Fig. 2-8. Charging and discharging of a capacitor. A, discharged 


capacitor; B, charged capacitor. 


of the dielectric atoms, the current is called displacement 
current. When the voltage is removed from a charged ¢a- 
pacitor, the displaced electrons in the dielectric remain in 
their new positions in a state of strain. When the capacitor 
is discharged, the electrons return to their normal positions, 
thus giving a displacement current in the opposite direc- 
tion. 

As the electrons in the dielectric can vibrate back and 
forth, the capacitor can pass alternating current. However, 
as the electrons cannot move continuously in one direction, 
the capacitor cannot pass direct current. 

The displacement current through the dielectric always is 
exactly equal to the normal electron current flowing in the 
circuit. Therefore, for all practical purposes, the two cul- 
rents can be considered the same, and the current in the 
circuit can be considered as being the same at any point in 
the circuit. 

The dielectric of a capacitor should be a good insulator. 
Even the best insulator, however, has some leakage resist- 
ance. The d-c. leakage resistance of a dielectric usually is 
greater than 1,000 megohms per uf. of capacity. Thus, 4 
0.01-uf. capacitor with 100 volts of applied d-c. potential 
leaks less than 0.001 microampere of d-c. current. (Electro- 
lytic capacitors leak much more.) 

Dielectric Constant 

If mica instead of air is used as a dielectric, more current 
flows in the external circuit, the electric field is stronger, 
and the energy stored in the field is greater. This is because 
mica and other insulators are better conductors of electric 

Continued on page 942 








Nt 
desc 
panies 
bases, 
finerie 
such 
Camb: 
re 
reader 
organi 
Of 
numbe 
Instrur 
Instrui 
organi 
advanc 
Mel 
Mellor 
by dis 


natura 


Truste 
K. Me 
Bowm. 
George 
Chairr 
of the 
Presid 
Direct 
Tillots 
Beal, | 
H. Yo 
neerin; 
John I 


t con- 
n the 
ut of 
ss the 
apaci- 
ms of 
tively 
here- 
‘annot 
tually 
is an 
irrent 
orbits 





charged 


ement 
ed ¢a- 
ain in 
yacitor 
itions, 

direc- 


k and 
wever, 
ection, 


rays is 
in the 
© cur: 
in the 
pint in 


lator. 
resist- 
ally is 
hus, a 
tential 
lectro- 


urrent 
onger, 
ecause 
leetric 
ge 942 























Pittsburgh's Temple of Research 


FOREWORD 

N the last twenty years, Instruments has published factual 

descriptions of the most Instrumentation-conscious com- 
panies and institutions—universities, steel mills, airline 
bases, manufacturing plants, research laboratories, oil re- 
fineries, etc. Throughout these years, your editor has gathered 
such material in all parts of this country: Detroit (Mich.), 
Cambridge (Mass.\, Cheyenne (Wyo.), Emeryville (Calif. ) 
... but—such is human nature—we have introduced our 
readers to only a few of the many Instrumentation-conscious 
organizations in the city where Instruments is located. 

Of all such institutions in Pittsburgh, none has a larger 
number—or higher proportion—of scientific and industrial 
Instrumenticians than has Mellon Institute. It is high time for 
Instruments to honor itself by honoring this great research 
organization whose management not only keeps up with 
advances in science but makes further progress possible. 

Mellon Institute was founded in 1913 by Andrew W. 
Mellon and Richard B. Mellon to advance exact knowledge 
by discovery through research. The Founders looked upon 
natural science as capable of enlarging and refining life's 


satisfactions. Following the principles laid down by the 
Founders and subsequently fostered by their families, the 
Institute’s researches are long-range in character and scope 
and pertain to important problems of human welfare, mainly 
in the fields of health, biology, chemistry, physics, and tech- 
nology. The building—gift of the Founders—was occupied 
in 1937. The Institute has a cooperative alliance with the 
University of Pittsburgh, where its research system was 
initiated in 1910. 

Mellon Institute has become both a national and a local 
science-center—not only because of its auditorium, its con- 
ference and social rooms, and its other facilities, but chiefly 
because of its scientists, their work and equipment. It has 
been the convention place of national scientific societies and 
allied associations. Likewise, committees of national technical 
organizations often come to the Institute for their sessions; 
and many leading professional groups of the Pittsburgh 
district hold their regular meetings there. 

This is the first of two articles; the second will describe 
Mellon Institute’s Department of Instrumentation. 

M. F. BEHAR, Editor, Instruments 


By WILLIAM A. HAMOR, Director of Research, Mellon Institute, Pittsburgh, Penna. 


1. MANAGEMENT Research in 
ELLON INSTITUTE is a non- Mr. Howard C. 
profit endowed corporation, @™¢ also 

whose Board consists of six Staff. 
Trustees—Messrs. Paul Mellon, Richard 
K. Mellon, Alan M. Scaife, John G. 
Bowman, Edward R. Weidlein, and 
George W. Wyckoff. Dr. Weidlein is 
Chairman of the Board and President 
of the Institute. As the Institute’s 
President, he is assisted by a staff of the 
Directors of Research, Drs. E. Ward 
Tillotson, William A. Hamor, George D. 
Beal, Leonard H. Cretcher and George 
H. Young, and by a Director of Engi- 
neering, Mr. Harry S. Coleman. Dr. 
John R. Bowman, Head, Department of 


trends. 


Instrumentation ) 


Physical Chemistry, and 
Davies, Comptroller, 


members of this 


This staff constantly studies research 
methods, developments, 
It considers problems, and de- 
lineates and supervises acceptable in- 
vestigational projects. 
direct means of communication among 
Institute’s Departments 
Chemistry, Chemical Physics, Physical In 
Chemistry, Analytical Chemistry, and 
and the 80 different 
Fellowships with reference to common 
interests and to joint action. In all re- 
search programs of 


range of effort necessitates the full 
time of the scientists. Altogether there 
are now 678 employees, of whom 80 per 
cent are in research, the remainder in 
servicing. The Institute keeps near to 
professional societies and to other re- 
search organizations, views investiga- 
tional activities elsewhere, and main- 
tains before it the concern of various 
governmental agencies in certain re- 
search programs. 


Executive 


facilities, and 


It serves as a 


(Organic 
initiating and carrying on re- 
searches in branches of the pure :and 
applied natural sciences there are the 
objectives of advancing required funda- 
mental studies, of developing basic 


the Institute the theory and standards, and of evolving 
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A corner in Mellon Institute’s Physical Measurements Laboratory. 


low-temperature diffraction study 





Spectrochemical analysis by means of a two-meter grating spectrograph. 
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with the Precession Camera. 








novel industrial processes and products 
and also new branches of manufacture, 
More than 1200 new or improved }jroe- 
esses and products have come from the 
Institute’s researches. Many contribu- 
tions have been made to the literature, 
the publications totalling 2960, not in- 
cluding patents. In Mellon Institute 
pure or theoretical research and applied 
or utilitarian research progress to- 
gether: advancement of the one makes 
easier the work of the other. 


2. THE RESEARCH SPHERE OF THE 
INSTITUTE 

The responsibility of scientific re- 
search is to construct a systematic and 
useful body of fact and theory. In 
Mellon Institute this duty is accelerated 
through directed teamwork in the inter- 
change of underlying knowledge and 
ideas. The Institute is indeed a vehicle 
by which definite and valuable programs 
of research may be formulated and kept 
vital for scientists, not only within 
their specialties, but, with their collab- 
oration, in interrelated subjects. More 
and more the Institute is being called 
upon to assist leaders in many phases 
of publie life. Established knowledge 
of science and human relations can 
always render easier the solution of 
practical problems, particularly in the 
realm of health, involving sanitation, 
communal and industrial hygiene, and 
industrial economics. 

So as to prepare for the expansion 
of its activities and services and for 
new undertakings, Mellon Institute has 
been strengthening as much as possible 
its research staff by acquiring special- 
ists and also its facilities by providing 
more laboratories and by improving its 
equipment. During its past fiscal year, 
March 1, 1950, to March 1, 1951, the 
Institute expended $644,209 for pure 
research and $3,015,767 for applied re- 
search. And, in 1949-51, $1,940,599 has 
been spent on new construction to com- 
plete the facilities—the gift of Mrs. 
Ailsa Mellon Bruce, Mr. Paul Mellon, 
Mrs. Alan M. Scaife, and Gen. Richard 
K. Mellon, daughters and sons of the 
Founders. 


a 


Studying kinetic behavior of dust in stack gases near the Institute, 
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An aim of the Institute is the devel- 
opme: | of research scientists for fertile 
caree:s there or elsewhere. As the years 
have passed, the variety, length and 
size o! its research programs have been 
increased, encouraging the building up 
of personnel through long-continued 
judicious selection. The professional 
and social structure of the whole Insti- 
tute yroup—the executive, research and 
servicing staffs—is given substance by 
the Robert Kennedy Duncan Club, the 
organization of the members that keeps 
alive the name and spirit of the first 
Director. A strong research tradition 
is thus nourished that is integral to 
the fulfillment of the Institute’s func- 
tions. 





3. RESEARCHES IN PURE SCIENCE 


Mellon Institute, recognizing fully the 
need of fundamental scientific research 
as a background and source of stimulus 
for applied science research, supports 
numerous pure science investigations 4 
planned within the organization. The * a ' 
Institute’s Department of Research in 2 OR ee ee 
Organic Chemistry, which studies 
largely the synthesis of new drugs, has 
had a fruitful life. The Departments of 
Research in Chemical Physics (with 
spectroscopic and x-ray divisions) and 
in Physical Chemistry (with its physi- 
cal measurements laboratory) apply 
their methods and techniques in aid to 
Fellowships and in basic studies of their 
own choice. Expertness in technique, 
as first brought out in analytical chem- 
istry, is a goal of the research scien- 
tist’s work. High skill in that elaborate 
thinking and doing has been very much 
facilitated by developments in physical 
chemistry and chemical physics and in 
their comprehensive instrumentation, 
The Institute sustains a well-equipped 
Department of Instrumentation. 

Also in the field of pure science re- 
search, Industrial Hygiene Foundation, 
a nonprofit national association for ad- 
vancing health in mining and the manu- 
factures, operates productively as a 
Fellowship under the Institute’s aus- 
pices. Then, too, the programs of seven oe f 
Fellowships maintained by government Measuring the frictional characteristics of a brake lining. 












on viscosities for lacquer technology. 
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Determining nitrocellulose soluti 
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(state and federal) and by private or- 
ganizations are likewise in pure sci- 
ence. These Fellowships pertain to ar- 
tists’ materials, chemical hygiene, com- 
puting-machine components, industrial 
dusts, mine-acid control, orthopedic ap- 
pliances, and synthetic rubber proper- 
ties. Altogether, in 1950-51, 102 mem- 
bers of the Institute have been engaged 
in pure science research projects. 

The results of all these pure science 
investigations are made available to 
the professions and the public. 


4. LINKING RESEARCH TO THE 
NEEDS OF TECHNOLOGY 


Acting for the industries by annual 
contracts with companies, Mellon Insti- 
tute conducts, through 72 other Fellow- 
ships, applied science research in as 
many important technologic areas. Such 
Fellowships are supported at operating 
cost by funds provided by company 
donors and are awarded to scientists 
on the basis of competence. In the In- 
stitute, although every Fellowship has 
reserved for it a definite field of re- 
search, almost always there are con- 
vergences with various related fields 
and with problems in the application of 
research as a force for the help of man- 
kind. The Institute has led in synthe- 
sizing this force by dependable methods, 


by the advancement of scholarly in- 
quiry, and by the encouragement of 
adequate training for research. The 


larger Fellowships in particular give 
research experience to young scientists 
of promise by their work under experts. 
Although the researches of all Fellow- 
ships are of postdoctoral status, junior 
members of Fellowship staffs may have 
the opportunities of local graduate 
study, especially in the University of 
Pittsburgh. , 

Among the recent achievernents in 
applied science researches of the Insti- 
tute are improvements in refractories, 
glass, and 


porcelain enamels, optical 


building materials; and important addi- 
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A binary-to-octal digital converter employing neon diodes, 


tions to the knowledge and practice of 
steelmaking, steel construction, weld- 
ing, and metalworking. The Institute 
is active in helping the by-product coke 
industry to map its future and in in- 
vestigating recovery processes and 
methods for utilizing coal chemicals. 
Its work in petroleum chemistry and 
technology is also recognized inter- 
nationally as authoritative. On other 
Fellowships new solvents, hydraulic 
brake fluids, adhesives, waterproofers, 
lacquers, and leather and wood finishes 
are being evolved for the industries; 
new foods are being studied, sugar re- 
fining is being bettered, novel products 
from corn and soybeans are being ex- 
amined for applications of value, and 
textiles and paper are getting improve- 
ment. New kinds of plastics, novel 
protective coatings for metals, new 
types of floor and wall coverings, new 
and useful organic compounds of silicon 
and of silicates, better cold-climate 
equipage, new insecticides, and new 
medicinal agents are coming from still 
other Fellowships. Fellowship investi- 
gations of industrial waste utilization 
and of air and water pollution control 
are especially well known. 
5. CONCLUSION 

Experience in World War II demon- 
strated that a nation is no stronger 
than its sciences and industries, that 
the and industries are no 
stronger than their manpower. Activ- 
ating the community to a better ap- 
preciation of the and their 
human relations, pointing out to the in- 
dustries wherein scientists can be of 
assistance and thereby winning support 
for research, prosecuting investigations 
directed to public needs, and turning 
out skillful research men, Mellon In- 
stitute has a forty-year history of pio- 
neering service in ministering through 
scientific research to the well-being of 
mankind. 
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Adjusting an experimental recording thermal dilatometer. 
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DYNAMIC ACCURACY means 


ea 


more today than ever before! 


Accurate Measurement of changing temperatures 
and pressures is the vital first step in instrumentation, 
whether indicating, recording or controlling. Today, 
TRANSAIRE* Transmitters set new standards for sensi- 
tive and accurate measurement. 





TEMPERATURE: 


Taylor TRANSAIRE Temperature Transmitter with 
Speed-Act* lets you measure and transmit smallest 
temperature changes up to 1000 feet with great accur- 
acy! The only temperature transmitter that gives you: 


1. DYNAMIC ACCURACY—which means the accuracy 
of an instrument in measuring changing or dynamic 
conditions. ‘TRANSAIRE Dynamic Accuracy is unparal- 
leled. Solves the problem of process engineers who 
realize that an instrument accurate to a fraction of a 
degree in measuring static conditions can be in error by 
many degrees when temperature is changing. 


2. DYNAMIC COMPENSATION—which means ability 
to compensate for inherent lags both in measuring sys- 
tem and rate of heat transfer of process medium. ‘TRANS- 
AIRE does this by introducing derivative action (Speed- 
Act) into measuring circuit. The result: is Dynamie 
Accuracy, with a speed of response seldom thought 
possible, permitting much closer automatic temperature 
control. 

TRANSAIRE is the first step in Taylors TRANsET* 
Control System. Step No. 2 is either Taylor’s three- 
response Tri-Act* Controller, or the lower cost, Br- 
Act* Controller which gives stability with one adjust- 
ment. Step No. 3 is the Taylor TRANseT Recorder or 
Indicator. All three combine into the famous Taylor 
Traxser Control System. Write for Bulletin 98097. 
Taylor Instrument Companies, Rochester, \. Y., and 
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Toronto, Canada. ma 
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Instruments for indicating, recording 
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and controlling temperature, pressure, j Centennial N } 
ope ° . ACCURACY FIRST 

humidity, flow, liquid level, load, A since 1851 "y) 


speed and density. , AWA ZY 
- *Trade-Mark 








PRESSURE: 


Taylor TRANSAIRE Pressure Transmitter with nar- 
row range spans lets you measure and transmit mi- 
nute pressure changes up to 1000 feet. Works on simple 
force-balance principle. Accurate to 44% of the selected 
short range span (conventional devices are only accurate 
up to 44% of upper range limit). Sensitive to pressure 
water. Hlere’s accuracy and sensitivity 
never before thought possible in measuring process pres- 


changes of 1” 
sures —plus the convenience of suppressed ranges at high 
pressure levels. 

THREE IMPORTANT ADVANTAGES: 
a Range spans of 20 and 40 psi available throughout 
range limits of 35 to 415 psia. 
2. Volumetric type pressure system is extremely ac- 
curate, practically clog-proof, has corrosion -resistant 
316 stainless steel diaphragm. 
a Temperature and barometric compensation for 
higher accuracy of measurement and control. 





f a 


MEAN 


ACCURACY FIRST 














IN HOME AND INDUSTRY 





August 1951—Jnstruments—Page 895 





Miniature Transmitter 
SILVER SPRING, Md.—A radio transmitter the size 
of a cigarette package and with range of 20 to 100 miles 
(depending on distance off ground) has been developed by 
the Applied Physics Laboratory of The Johns Hopkins Uni- 
versity in Silver Spring, Md., for use in the nose of a 
rocket. The transmitter collects data from radio-telemeter- 
ing pickups and relays them to ground recorders. It oper- 
ates in the 200-Mc. band and has a power output of 2 watts 
minimum. Its deviation sensitivity is plus or minus 50 ke. 
per volt rms. As many as 60 separate sources of information 


can be telemetered during a fiight test. 


Pipe-line Pressure Measurement 


PHILADELPHIA, Pa.—Pressure measurement and con- 
trol of the entire Plantation Pipe Line system between 
Baton Rouge, La., and Charlotte, N. C. will be effected by 
resistance-wire strain-gage (SR-4) pressure cells. Pressure 
variations are transmitted to an instrument panel by 4-8 
volt lines carrying less than 0.1 ampere of current and 
using less than one watt of power. 

Of nearly 200 pressure cells to be in use, those used with 
indicating instruments will have capacities ranging from 
600 to 1500 psi. and those used for automatic control will 
have 1000-psi. capaci.v 

A pressure cell consists of a pressure-sensitive tube con- 


nected into the pressure system. Resistance-wire strain 
gages are bonded on the outside of the tube. Slight expan- 
sion or contraction of the tube, caused by pressure changes, 
stretches or relaxes the fine wire grids of the gage, increas- 
ing or decreasing its electrical resistance. This change of 
resistance is measured by various types of indicating or 
recording instruments or automatic controllers commanding 
the pumps. 


Oil-line Products Tracked by 
Radioactivity Recorders 


PHILADELPHIA, Pa.—A new and efficient method of 
keeping track of different petroleum products flowing 
through a common-carrier pipe-line has been developed by 
Standard Oil Co. of California. The system uses minute 
amounts of radioactive tracers. It is being used on the new 
566-mile line from Salt Lake City to Pasco, Washington. 

There are many different products—from diesel oil te 
high-octane gasoline. There are many take-off points. Rela- 
tively small amounts of product are taken off at any one 
point, and the pipe-line is a long one. For these reasons, 
none of the common methods of identifying line contents 
seemed satisfactory. The radioactive tracers provide de- 
pendable markers between products and thus assure proper 
handling. 

Each time the Salt Lake Pump Station changes product, a 
fraction of an ounce of diluted tracer liquid is injected into 


Indicating Controllers Speed Tests of Engine Fuels and Lubricants 


MARTINEZ, Calif.—A substantial increase in the number 
of testing units one operator can handle is the time-saving 
advantage of twelve multiple-point automatic controllers 
installed in the Research Department of Shell Oil Com- 
pany’s Martinez Refinery. Replacing units that were manual- 
ly operated, the battery of instruments is used for indicating 
and controlling temperatures in the laboratory testing of 
fuels and lubricants. Each of the twelve “TAG Celectray 
Multiple Point Indicating Potentiometer Controllers” has 
six control points. Six tests can thus be controlled at one 
time by ore instrument, with a total of 72 tests when all 
12 units are in operation. 


In the Martinez installation, the controllers are part of 
Shell’s Motor Laboratory equipment that tests the use of 
oils and lubricants in engines ranging in size from one 
cylinder to the largest motors of trucks and tractors. Ten 
of the six-point contro] units are used on engine test stands 
for controlling the flow of additional cooling water or steam 
to engine jackets, oil heat exchangers, fuel heat exchangers, 
and comparable equipment. Two of the units are used with 
bearing test machines for controlling electric heaters which 
maintain desired temperatures. The controllers are made by 
Tagliabue Instruments Division, Weston Electrical Instru- 
ment Corporation. 


(Left) Battery of engine test stands at Shell Oil Co.’s Motor Laboratory. (Right) One of the instrument stations, 


showing six-point indicating potentiometer-controller. 
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nstru- You are cordially invited to inspect the new 

Swartwout Autronic Control System for precise, automatic 

measurement and control of temperature, pressure, level, and flow. 

This compact electronic system is the ultimate in centralized 

control. It will be publicly displayed for the first time 

at the Sixth National Instrument Exhibit, Houston, Texas, from 

September 10th to 14th, inclusive. We look forward to seeing you 

at Booths 324-346. Or if you are unable to attend in person, 
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the line at the interface or boundary between products. This 
| liquid contains about a billionth of an ounce of radio:ctiye 
| antimony compound prepared at Oak Ridge. 

As the junction of the two products moves along th« line, 
the tracer naturally flows with it. At each take-off point, 
Geiger-Mueller counting tubes are strapped to the pipe 
to detect passage of the radioactive interfaces. Output 
from the Geiger tubes is fed through amplifiers into a 
counting rate meter, which, in turn, is connected to a 
“Micromax” recorder. As the interface passes the Geiger 
tubes, the recorder describes a sharp peak in its radioactiy- 
ity curve and so signals the arrival of the new product. 

With this new method of identification, station operators 
need not waste hundreds of hours a year standing by to 
“catch” interface passage when a cut is to be made in the 
oil stream. Their recorders tell them exactly when one 
product has passed the cut-off valves and allows them to 
switch the new stream of gasoline or oil to the proper tank, 
Local reports sent to Salt Lake City enable the pipe-line 
dispatcher to keep close control over all products in the line, 
| This new method is absolutely safe. Peak radiation igs 
| less than that of a luminous wrist-watch dial. The radio- 
active material is also self-destroying; its radioactivity 
disappears soon after it reaches a tank. The new develop- 
ment is the subject of patent applications by the California 
| Research Corporation, a subsidiary of Standard Oil Com- 
pany of California. 
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| Electric-circuit Printers 


WASH!NGTON, D. C.—Two semi-automatic machines 
for printing electric circuits, one for flat surfaces and the 
other for cylindrical surfaces, have been developed recently 
at the National Bureau of Standards, according to Technical 
Report 1548. The new NBS printers are products of a con- 
tinuing program of printed circuit development sponsored 
by the Navy Bureau of Aeronautics. Although few if any 
automatic printers have been developed for printed-circuit Ge 
applications, such printers offer two important advantages. 
First, they are faster than hand printers and more eco- 
nomical for use in quantity production. Second, they give 


bilit a more uniform product. 
Pre-Tested Dependa I I y Printed cit ear sages wiring and components are 





circuits 
superimposed directly on insulating bases—are being used 
Th tandard 9° increasingly because they can be economically produced in 
e Ss quantity and because they facilitate miniaturization of 
equipment. Circuits usually are printed manually by a sten- 
3 ciled-screen process in which a rubber squeegee forces silver 
MOELLER Accuracy or paint onto the insulating base through openings in 4 
fine silk or metal screen. Firing of the printed plates then 
drives off the paint vehicle and leaves an adherent silver 


more than four generations film of high conductivity. 


The NBS printer for flat plates (Fig. 1) is motor-driven 


There is no guess work when you use Moeller 
Etched Stem Thermometers. Each instrument is 
designed to fit individual testing problems — 
built to give you lasting satisfaction — guaran- 
teed through factory pre-tested methods with 
the scientific thoroughness that assures per- 
fection in all Moeller products. 

Let Moeller solve your temperature indicating, 
recording and testing problems, Now! 
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Send for catalogs and literature on 


INDUSTRIAL, LABORATORY 
AND RECORDING THERMOMETERS 
THERMOSTATS «© HYGROMETERS 
HYDROMETERS © PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER. 


INSTRUMENT COMPANY peta ad Reais Ny 4 


132nd ST. and 89th AVE. - viieattel leealias 18, mY. Fig. 1. Automatic circuit printer for flat surfaces. The ceramic plate 


being loaded on the turntable (left) will be carried to the rear of the 
machine, where a silver circuit pattern will be impressed on it. 
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BLACK, SIVALLS & BRYSON, INC. 
Climax Controls Division 


7502 East 12th Street, Adv. Dept., Room 52V 
Kansas City 3, Missouri 
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MARSH INSTRUMENT CO. 
Sales affiliate of Jas, P. Marsh Corp., DEPT. 42, SKOKIE, ILL, 
Export Dept., 155 East 44th Street, New York, New York 








UEHLING TYPE B STRAIGHT TUBE 


U-TUBE MANOMETER 





FULL PLUG AND VENT —__-_—_-—_—-+ 





METAL SCALE 


GLASS COVER TO PROTECT 
METAL SCALE AND PYREX 








LARGE VARIETY OF MODELS WITH 
SCALES RANGING IN LENGTHS FROM 
10 INCHES TO 100 INCHES GRADUATED 
IN INCHES, 1/10 INCH OF WATER OR 
1/4 INCH OF WATER OR IN INCHES OF 
MERCURY, IN TENTHS, OR IN ANY OTHER 
EQUIVALENT UNITS SUCH AS POUNDS, 
OUNCES, MILLIMETERS, GRAMS, ETC 





















MANOMETER TUBES 


STRAIGHT PYREX 
MANOMETER TUBES 


—\—————— ALUMINUM CASE 








DRAIN VALVE 





EXTERNAL SCALE ADJUSTMENT 





[ MODEL IOW nusteare | 





UEHLING INSTRUMENT CO. 


467 GETTY AVENUE, PATERSON, N. J. 
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and more fully automatic than the printer for cylindrica] 
surfaces (Fig. 2). In the flat-plate printer, a turntable 
accepts the unprinted plate at a loading position, carries 
it to a printing position, then carries the printed plate to 
an unloading position, where it is automatically flipped 
into a chute. 

In regular operation, three plates are processed simul- 
taneously. While the first plate is unloaded, the second js 
printed, and the third is loaded. The turntable stops while 
these operations are performed, then advances the plates 
one-third of a revolution, stops again, and so forth. The 
usual production rate, about 1000 plates per hour, can be 
increased to 1500 per hour without loss of printing quality, 
but at the expense of excessive wear and tear on the 
machine. 

As the turntable advances the plates from position to 
position, they rest on rectangular platens about 3 by 4 
inches in size. These flat platens are normally flush with the 
turntable. However, when a plate-carrying platen reaches 
the printing position, the platen rises and presses the plate 
against the underside of the printing screen, which occu- 
pies a fixed horizontal position. While the plate is held 
against the screen, a rubber squeegee is moved automatically 





Fig. 2. Semi-automatic printer for cylindrical surfaces. A single for- 
ward-and-back stroke of the control lever (left) puts the machine through 
an entire printing operation and drops off the printed cylinder. 


over the top surface of the printing screen, forcing con- 
ducting paint through the screen onto the plate in the de- 
sired pattern. The platen is then lowered to its flush-with- 
the-turntable position and is advanced by the turntable an- 
other third of a revolution to the unloading position. Here 
the platen is tilted, and the printed plate slides into the 
discharge chute. 

The flat-surface printer is at present loaded by hand, 
one plate at a time. The rest of the process is automatic. 

The NBS eylindrical-surface printer (Fig. 2) was de- 
veloped for the printing of cylindrical ceramic forms less 
than 0.5 inch in diameter. Such small ceramic cylinders are 
usually out-of-round and present a much more difficult print- 
ing problem than larger, more perfect forms. 

The cylindrical-surface printer is loaded manually by 
slipping the cylinder to be printed over a mandrel. A single 
stroke of a hand-operated control lever then puts the ma- 
chine through the entire printing cycle and operates a re- 
lease mechanism which drops off the printed cylinder. 

With hand loading of the cylindrical surface printer, an 
operator can print 1500 cylinders in an 8-hour day. An 
automatic feed mechanism and electric drive, which could 


be added without much difficulty, should increase the pro- 
duction rate to 500 to 1000 cylinders per hour, For fully 
automatic production at high speed, a conveyor belt sys- 


tem with steadying pins also could be added to carry away 
the printed cylinders. 
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No Stuffing 
Box Troubles- 


BECAUSE THERE ARE NO STUFFING BOXES, 





RING BALANCE 
METERS 


The design of Hagan Ring Balance Meters eliminates stuffing 
boxes—and hence eliminates the troubles that go with them. Ad- 
justment is less delicate, less maintenance is required; there is one 
less source of friction, hence greater sensitivity; there is no danger 
of leakage, therefore no way in which the fluid being measured 
can come in contact with any critical mechanism. No leakage 
means also that the meter stays in calibration over a much longer 
period. 

Absence of stuffing boxes is, however, only one of the many 
important features of Hagan Ring Balance Flow Meters. They 
are rugged, sensitive, versatile—suitable for virtually every flow- 
metering application, including many applications which are 
almost impossible with conventional meters. For full informa- 
tion, write to Hagan Corporation, Hagan Building, Pittsburgh 
30, Pennsylvania. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 











SOME TYPICAL : 


RING BALANCE METERS 





Back view of single ring, high 
differential meter, showing S- 
tube connection. 





Front view of dual meter with 
one high differential and one 
low differential ring. 





August 





\ 
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Front view of three-pen 
meter in case. Panel space 
is the same for all models. 
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ISA’s SIXTH 
ANNUAL 
EXHIBIT 





DESCRIPTIVE LIST of EXHIBITS 
and PERSONNEL in ATTENDANCE 


HOUSTON 
COLISEUM 
Sept. 10-14, 1951 





Acragage Co. 
RI ODIIIR, © ce scsvesiyevsvesserosvnssumapouens 243 
Exhibiting: Acragages; Graphic panel gages: 

Pneumatic and electric transmitters Custom 

Acragages; Instruments for measurement of 

pressure. 

In Attendance: 


Arthur 5S. sgrown, Pres. ; 


A. E. Campbell, S.M.; Frank Esch, Jack 
Walker, Dave Founds, of Esch Condit, Inc. ; 
Doc Arduser, Ardun Supply Co., Tulsa; W. A. 
Griffin, P.M. Vickery, Daniel Orifice Fitting 


Co. 


Agricultural and Mechanical 

College of Texas 

College Station, Texas ................06 606 

Exhibiting: Proceedings for all five previous 
symposia will be on sale. First four —$2.00 
each: Fifth -$2.50. The A & M Symposia were 
founded to meet the needs of instrument men 
in the Southwest. 

In Attendance: Dr. G. L. Farrar, Director 
of Symposium; L. W. Parten; Dr. J. D. Lind- 
say; Homer Givens; M. K Anderson. 


Air Clocks, Inc. 
Huntington Station, N. Y. ......109, 111 
Exhibiting: Air Clock, pneumatically-powered 
drive for circular-chart recording instruments. 
In Attendance: C. H. Thompson, S.M.; H.5. 
3arnes, W. B. Miller. 








Garrett, R. A. 


Aircraft-Marine Products Inc. 


en ge en 509 

Exhibiting: New Products—Nylon insulated 
terminals, (Strato-line); Nylon closed-end con- 
nectors ; Bomb-tail connectors ; Electric hydrauiic 
Pre-insulated flag terminals; Hand hy- 
draulic tools; Identification bands; Line-tap 
connectors; Boat-leg connectors. Regular Prod- 
ucts AMP solderless terminals and connectors ; 
Precision hand tools, presses and automatic ma- 
chines. Engineering service on srecial termina- 
tion problems and unusual installations. 


tools ; 


In Attendance: T. R. Betts; C. T. Dykes, 
Branch Megr.;: R. M. Gibboney, Sales Rep.; 
R. J. Vizearrondo, Operations Mgr. 


Alina Corp. 

ol et ESS he ee 138 
Exhibiting: New Products Pneumatic chart 
drive: Mechanical chart drive, specifications of 
Recorder-Controller Section, S.A.M.A. Regular 
Products—-Chart drives for cylindrical, circular 
and strip charts; Pressure gage movements ; 
anemometer movements; time switches ; interval 
x-ray hand timers; Parts, differentials, 
worms, etc.; Sub-assemblies for all 


timers ; 
pinions, 
industry. 

In Attendance: Fred Senn, Sales Engr. 


American Institute of Electrical 
Engineers 

Be Z| ae, a ppeisnememmnntens: Mm. C.* 

Exhibiting: AIEE Publications; Information 
concerning AIEE. 

in Attendance: Members of the 
Section. 


Local AIEE 


American Meter Co. 

Philadelphia 2, Pa. ........ 101, 103, 105 

Exhibiting: New ProductsSeries A-® orifice 
meter for 5000% W.P.; Flapper type differential 
valve providing single or double outputs for 
control of shut-off valves, spring-loaded or 
cylinder-operated; Square root flow Transmit- 
ter, pneumatic signal giv ng linear 0° flow at 
the receiver; Polypneumatic set controllers, sets 
the control point in accordance with the sum 
or difference product or ratio of two incoming 
signals; HL and KL Regulators, high capacities 
at low differentials; KU Regulator combines 
characteristics of the HL and KL and includes 
a union connection between the valve unit and 
body. Regular Products—-Standard A-88 orifice 
meters; Transmitters; Receiver controllers. 

In Attendance: W. G. Hamilton, Jr., Pres. ; 
D. C. >. B. Dushane, 
V.P. Sales; R. Physicist; W. R. Kehoe, 


Research Engr.; A. B. Cloud, R. D. O'Neil, 
Dist. S. Mgrs.: P. E. Crane, W. Rowan, B. S. 
Truett, Sales Engrs. ; /, Hickman, A. Costa, 
G. W. Stevenson, J. Gesner, C. Braswell, 





2. F. Conners, Engrs.; J. H. Satterwhite, Pres. 
Wescott & Greis; C. H. Clover, Mgr. Northern 
Div. Westcott & Greis: H. W. Wahl, Engr. 
Southern Div Westcott & Greis. 


*Members’ Center 
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American Society of Mechanical 
Engineers 

New Vork 18; N. V.. ...::s:s00000:.s..Ms C.* 

Exhibiting: Publications of A.S.M.E. pertain- 
ing to Industrial Instrument and Regulator 
Division. 

In Attendance: Members of the Industrial 
Instrument and Regulator Division. 





Ampex Electric Corp. 

SE | ee 311 

Exhibiting: Magnetic tape recorders for audio 
and instrumentation applications 

In Attendance: M. J. Stolaroff, 
Engr.: E. G. Swanson, Sales Mer. 


Ass’t. Ch 


Anders Co. 
PremRmeent 88, PPA. ...050000ss00000ss0e008 ; 


Exhibiting: New Products —-Prefilter (H 
Oil Prefilter) for installation in compressed-air 
ines ahead of desiccant type dryers to remove 
oil. Regular Products—-Semi-automatic Type SA 
compressed air dryer; Fully-automatic Type FA 
compressed air dryer. 

In Attendance: Edwin W. Anders; Stanley S. 
Williams; George Norwood; Joe H. Palmer; 
M. N. Dannenbaum; Neal Mannon; Pete (F. R.) 
Bartlett. 








The Annin Co. 
Los Angeles 23, Calif. .......... 106, 408 
Exhibiting: New Products Shuttlrator con- 

trol valve for higher pressure-drop application 

in larger valve sizes provides 1000-to-1 range- 
ability ; Strokemaster high-speed pneumatic cyl- 
inder operator providing 500, 1000, 2500 pound 
thrust with 4, 6, 8 inch strokes, built-in po- 
sitioner for stroke speeds of 2 inches per sec- 
ond. Regular Products—-Model 1560 Domotor 
control valve; Model 1520  electropneumatic 
solenoid-operated valves; Fig. 15 manually-op- 
erated throttling valves. 

In Attendance: D. H. 
Randall, Ch. Engr.; F. } 


Annin, Mgr.; R. D. 
Esch, J. C. Walker, 





Jack Dugan, D. G. Founds, Houston Reps. ; 
W. J. Gallagher, Phila. Rep.: H. W. Johnson, 
N. Y. Rep.; P. B. Shannon, Chicago Rep. 


Ashton Valve Co. 
UMMM: ININS S iosccssssscssvesvoonousneess 728 


Exhibiting: Safety valves; Pressure gages; 
Gage testers. 
In Attendance: B. H. Stolpestad, Ch. Engr. ; 


O. L. Patrick, Sales Engr. 
Askania Regulator Co. 

& oe Le |, Berane 106, 108 

Exhibiting: New Products—-Differential Pneu- 
matic transmitter. Regular Products— Oil meter 
and assembly; Valve positioner; Pneumatic 
hydraulic positioner; Automatic hydraulic con- 
trols. 

In Attendance: H. Ziebolz, 
Wheeler, S.M.; N. Berman, Project 
Jones. 


V.P.; W. W. 
Engr.: S. 


Assembly Products, Inc. 

Chaerin FAls, TRIO .......0.600005505 sonned Oe 

Exhibiting: New Products—Simplytrol special- 
purpose controls, single and double contact 
meter type control assemblies for measurement 
and control of temperature, voltage and cur- 
rent: Simplytrol Poly-Points, multiple meter 
controls for space saving. Regular Products 
Panel meters; Pyrometers; Contact meter-re- 
lays: Controlling pyrometers; Snap-action re- 
lays. 

In Attendance: 
S.M.: Agnes Thompson; James J. 
Treas.;: Mrs. J. J. Murley. 


Bradley Thompson, Pres. & 
Murley, Sec.- 


Automatic Electric Sales Corp. 
SOIR BMI sco sscsvesupasienicavccsveiel 132 
Exhibiting: New Products—-Type 44 

stepping switch, miniaturized telephone 

6-pole 10-point to 2-pole 30-point capacity; AN 

Type hermetically-sealed relays with stud or 

plug-in mountings. Regular Products-—Telephone 

type relays and switches. Design and manufac- 
ture of remote control switches for monitoring 
and switching. 

In Attendance: V. E. James, Mgr. Relay 

Sales: A. R. Tindell, Ass’t. Mgr. Relay Sales; 

D. K. Allen, Sales Engr. 


Automatic Temperature Control Co. 
Philadelphia 44, Pa. ................ 743, 745 
Exhibiting: New Products—Duo-Set auto- 

matic reversing time controller featuring sepa- 


———. 


rate adjustments of two eleetrical contro! cir. 
cuits; Pneumatic time cycle controller featuring 


new poppet valve for higher pressures and 
greater capacities; Atcotran process monitoring 
system, a linear differential transformer instru. 
mentation system featuring electrical trans. 
mission for process variables such as flow pres- 
sure, level, vacuum, weight, position. Regular 
Products— Motorized valves; Time controls : At- 


cotran recorders and control instruments. 
In Attendance: W. W. Winters, S.M.; W. E 
Brice, Houston Rep. ‘ 


Bailey Meter Co. 

Cleveland 10, Ohio ........ 141, 143, 145 

Exhibiting: New Products—Mini-Line Equip- 
ment, miniature indicators and control units 
for power and process applications; Mini-Line 
Equipment mounted on console type or graphic 
type centralized control panels saves 50¢;, panel 
space compared with requirements of standard 
size counter part equipment. Regular Products 

Fuel flow-air flow ratio meters; Flow meters, 
area type; Resistance thermometers; Electronic 
telemeters ; Pneumatic control systems; flee. 
tronic recorders. Applications of meters and 
controls for power and processes. 

In Attendance: H. M. Hammond, V.P.; C. M. 
Kunkel, Mgr. Houston; C. E. Albert, Mgr. 
Kansas City; S. G. Dukelow, Mgr. New Orleans; 
M. J. Bonnette, F. H. Fellows, Sales Engr.: 
L. E. Bartel, W. D. Hilborn, R. /, Hooper, 
M. G. Johnson, Mech. Engrs.; E. B. Bossart, 
Adv. Mer. 


Baird Associates, Inc. 
Cambridge, Mass 
Exhibiting: Plant Gas 
In Attendance: Joseph 

Hutchinson, Sales Engrs. 

Leroy Lyons, Inst. Ser. 





Analyzer. 

M. Devine, P. C. 
; George Ogden, Engr.; 
Engr. 


Baldwin-Lima-Hamilton Corp. 


REN NORIONNIE, OR occas sce ccoecccscenvcasiesnten 107 
Exhibiting: New Products —Instrumentation of 
SR-4 load, pressure and torque measuring de- 


vices with special emphasis on use of pres- 
sure cells in chemical processes and oil pipe 
lines; Functional display of SR-4 strain gages. 
Regular Products—SR-4 strain gages; SR-4 


strain gage instruments; SR-4 strain gage de- 
vices. 

In Attendance: M. L. Hall, Mgr. Test Equip. 
Dept.; B. L. Sutton, Electronic Sales Engr.; 
Wm. A. McKnight, Houston Dist. S.M 


Barton Instrument Corp. 


Los Angeles 22, Calif. .................... 

Exhibiting: Model 200 differential ‘ 
indicator, Model 202 differential pressure re- 
corder, both rupture-proof stainless steel bel- 
lows. Design of flow, level and differential pres- 
sure measurement for refineries, oil fields, chem- 
ical plants, aircraft engine testing. 

In Attendance: Claude B. Nolte, V.P.; Robert 
Aitken, Allen G. Brown, Robert Hazzard, Reps. 





Beckman Instruments, Inc. 

South Pasadena, Calif. .......... 144, 146 

Exhibiting: New Products—-Model N_  com- 
pletely portable pH meter; Flame photometry 
attachment (for Model DU quartz spectropho- 
tometer and Model B_ spectrophotometer) fea- 
tures integral atomizer with virtually clog-proof 
palladium capillary. Regular Products—Model 
IR-2T recording infrared spectrophotometer; 
Model B spectrophotometer; Model DU quartz 
spectrophotometer ; Model K automatic titrator; 
Model R pH indicators; Beckman glass elec- 
trodes; Flow colorimeter. 

In Attendance: A. O. Beckman, Pres.; T. F. 
Herring, S.M. & V.P.; R. W. Moulton; J. W. 
Gerrard, Mgr. Sales Dept. 


James G. Biddle Co. 

Philadelphia 7, Pa. ..638 

Exhibiting: New Products—TTR transformer 
turn ratio test set; Megger low-resistance ohm- 
meter, battery operated and rectifier operated 
types for resistance between 100 and 10000 
microhms; Dr. Horn tachometer, hand centrifu- 
val, 5 ranges 25 to 3000 rpm, protected against 
overspeeding. Regular Products—-Megger insula- 
tion testers and ground testers; Jagabi speed 
measuring insts.; Frahm resonant-reed tachom- 
eters and frequency meters; Jagabi rheostats. 

In Attendance: Earl Lipscomb Associates, 
Reps. 
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| Pr tll EXHIBIT HOURS at the COLISEUM Burgess Battery Co. 
| Monday, Wednesday and Friday BECOWOU MES. cosssccsecersvexioccssssicoeceseees 441 
ne easvasrue volar (Sept. BG. 12 Bed 1A) crcvcccscsociess 10 a.m. to 6 p.m. Exhibiting: Dry batteries; Reserve batteries ; 
Tuesday and Thursday Complete battery line; Special batteries for 
: ? . : special applications; Battery engineering serv- 
SS —e9 ( Sept. 11 and 13 DY chcnsaaisedsodinecvate 2 p.m. to 10 p.m. _ ice. 
| : In Attendance: L. D. Foust, Sales Engr.; 
. ‘ R. E. Senter, Repr. 
Black, Sivalls & Bryson, Inc. In Attendance: E. A. Merwin, Dist. Mer. eae 
Climax C Is Div Houston; J. H. Ferguson, Dist. Mgr. St. Louis; C He hvsics ‘ 

imax Controls Div. Walter Messmer, H. W. Sakrison, Field Engrs. ; entury Geophysical Corp. ; 

Tulsa, Okla. «....:.. aaa 237, 239, 241 Ww. H. Faeth, Exec. V.P. & Treas.; H. E. MUNN a OUR a vacsesaccesacsscascescosede 310, 316 

Exhibiting: New Products—Type 115 angle Beane, Gen. S.M.; F. W. Borchers, Ass’ t. S.M. ; Exhibiting: Vibration-recording equipment, 
free-flow control valves; Type 40-45-4AML ball E Nuber, Mer. Application Eng’rg. Dept. > Oscillographs; Amplifiers; Galvanometers; Geo- 
flat controller, Mercoid switch and pilot, high- C. Sanford, W. E. Rufleth, E. L. Stilson, physical amplifiers; Oscillographs; Galvanom- 
level or low-level alarm or shutoff, manual N. M. Blair, K. Peterson, Application Engrs. eters. 
reset; Type 875D bellows seal valves, compact i x In Attendance: Arnold Barnes, Alex Weiss, 
topwork design and wide inner valve range- Brookfield Engineering C. W. Miller, Sales Reps.: J. / Stafford, 
ae — —- a Laboratories, Inc. Ch. Engr.; T. J. Ray, Jr., Sales Mer. 
evel controllers ; iaphragm control valves; oI = ate 
Pneumatic relays; Pressure controllers. Stoughton, ' Mass. ........ Bo nematic B19 Chemiquip Co. 

In Attendance: Jimmy Dvoracek, Mgr. of Exhibiting: New Products—Eight-speed vis- New York 29. N. Y 643 
Sales: Ross B. Baze. S.M.: A. J. Hanssen, Ch. cometer with 200-to-1 ratio of speeds. Explosion- 4 ew L or ay. 2s © seeeecesccceececcceseces blind 
Engr. : Ww. M. atinnia J E Watson % E. proof model of Brookfield viscometer. Regular Exhibiting: New Products Mercu ry receiver, 
Erick: : ) "Bo rd J Smith 0 a Waguespack Products—Synchro-lectric viscometer; Counter- stainless steel const ruction, built-in _ snubbing 
: : Cc. lire, Howard Wharton, "etat'ng mixer. Special equipment for problems device dampens pulsations and surges in manom- 


J. S. Simmons, T. C. McGuire, 
V. Peoples, T. F. 
Salesmen. 


William E. 
Houston, 
Exhibitine : 


Casey, 


Brice Co. 
Texas 


Automatic weighi 


> 4 Lae of viscosity measurement and control. 
P. E. Bowles, “in Attendance: W. B. Brookfield, Pres, & 
S.M.: Richard A. Brookfield, V.P. Production ; 
G. W. Brookfield. 
745 Brush Development Co. 


ng, packing and 


Cleveland 14, Ohio ... 





proportioning machinery for dry and liquid ma- Exhibiting: New Products—-BL 226 six-chan- 
— (Richardson Scale Co.) ; — mo- nel magnetic oscillograph, records a-c. or d-c. 
cede Foe Me gy eo — phenomena from 0 to 100 cps, individually 
: } rature Vontro 0.); insulation testers positionable penmotors, three chart speeds; BL 
~ tachometers (Herman H. Sticht Co.) ms 954 high-gain preamplifier to extend measure- 
an Attendance: Walter Young, Richardson ments and recordings into low microvolt field 
Scale Co. ;, Walt. W. Winters, Automatic Tem- jin frequency range of 0.2 to 100 cps; BL 122 
ity Control Co. ; Jerry Brice, Gene Brice, Faxfilm surface comparator for non-destructive 

m. E. Brice Co. porosity, 


Bristol Co. 


Waterbury 21, Conn. 
Exhibiting: New Products 
operated electronic 
multiple-record electronic 
strip-chart electronic Dynamaste 
Round-chart electronic 


potentiometer ; 
potentiometer 


Dynamaster 


ae and record of finish, grain, 
ar and texture. Regular Preducts— Amplifier ; 
Sadvetent bridge switch; Surface analyzer; 





.115, 117, 119 Double-channel magnetic oscillograph; Uni- 
Strip-chart  air- formity analyzer ; Universal analyzer; Beat- 
Strip-chart freauency oscillator ; Single-channel magnetic 
2-pen oscillograph; Deviation test bridge; Heterodyne 


r potentiometer ; 
potenti- 






voltmeter; High-speed level recorder ; Frequency- 
response tracer. 


In Attendance: A. J. 


Novak, Mgr. 


Commer- 








ometer; 24-point indicating electronic Dyna- ; . : > 

master potentiometer; Continuous telemeters cial Engrg. Inst. Div. ; E. Hensley, W. R. 
Series 500 recording voltmeters and ammeters: Stern, Commercial Engrs., Inst. Div. 

eries 500 pneumatic transmission system ; Uni- ’ 

form-chart vapor-tension recording thermom- Buffalo Meter Co. 

eter: Bellows differential flow meter. Regular Buffalo 14, N. Y. 

Products Metameter telemeters; absolute pres- Exhibiting: Meters, liquid, volumetric type, 
Sure recorders; Series 500 air-operated con- for measurement of most liquids including 
trollers; Dynamaster electronic bridge instru- water, oils, hot water, chemicals. 

ments; Flow meters—electric integrators ; In Attendance: H. F. Barrett, S.M.; Wm. G. 
Thermoverters, power totalization; Series 500 Carter, Ass’t. S.M.; O. W. Muller, P. F. La 


recording gages and thermometers. 


Roche, M. O. Schultz, Houston Reps. 


eter and prevents loss of mercury from manom- 


eter into receiver at pressures under 25 psi. 
Regular Products—-Porous metallic pressure 
snubbers. 


Julian A. Lipman, Gen. Mer. ; 


Sec. 


In Attendance: 
Sylvia S. Lipman, 


Cole Instrument Co. 

Los Angeles 15, Calif. ............:.sccse0s 336 

Exhibiting: New Products--Graph follower 
and plotter for use with computing equipment ; 
Electrostatic voltmeters; High-precision poten- 
tiometers for computers, transducers, guided 
missiles, ete.; Precision wire-wound Resistors 
for instrument multipliers, computers, 
amplifiers, ete.; Linear and non-linear 
ecards. Regular Products—Panel] instruments; 
Switchboard instruments; Switchboard type 
shunts; Switchboard current transformers; Ro- 
tary tap switches; Precision decade resistance 
boxes; Portable instruments; Megohmmeter 
A-c. and d-c. industrial analyzers; Phase 
quence indicators; Aircraft electrical 
tester; Large optical pointer type instruments ; 
Pyrometers ; Terminal lugs; Strain-gage indica- 
tors. 

In Attendance: F. H. 
Morrison. 








Cole, Owner; L. L. 


Commercial Iron Works 


bose Ampeles, Califa. ..cicicsscssccccsccsccsd 637 
exhibiting: Type CN orifice fittings; DPL 
Deadline orifice fittings; DSB Deadline orifice 
fittings. 
In Attendance: I. G. Jenkins, Plant Supt. ; 
Angust 1951—I/nstruments--Page 903 








W. B. Rawson, V.P.; Geo. T. Moore, C. Karl 
Brown, W. H. Leverett, Sales Engrs. 
Conoflow Corp. 

4. a 126, 128 


Exhibiting: New Products—-Rotomotor, heavy- 
duty pneumatic operator for throttling control 
service, travels 24 in. thrust loads to 40000#; 
Ratio Relay, adjustable differential regulator, 
fixed differential regulator and various regulator 
items added to standard line. Regular Products 

Control valves; Cylinders; Control panels 
(remote manual); Airpak; Cono purge; Pres- 
sure transmitter. 


In Attendance: R. B. ow: Pres.; J. C. 


Koch, V.P.; J. R. Simpson, J. B. Madison, Sales 
Engrs.; E. K. Graham, Jr. ; Ch. Engr., S. R. 
Brown. 


Consolidated Engineering Corp. 
Pasadena 8, Calif. ............ 225, 227, 229 
Exhibiting: New Products——Micromanometer 

for accurate pressure measurement in the 0-150 
micron range; Model 5-117 four-channel record- 
ing oscillograph for laboratory use, uses 70-mm. 
photographic paper in 100 ft. rolls; Pressure 
pickups, differential resistive type in a wide 
range of sensitivities from 10 psi to 250 pst: 
Model 8-108 strain-gage bridge balance, com- 
pact 8-channel permitting direct recording from 
resistance strain gage into sensitive galvanom- 
eter. Regular Products—“Leak detector, Re- 
cording oscillographs, Pickups, Recording meas- 
urement systems. Analytical mass spectrometer 
service. 

In Attendance: J. R. Bradburn, V.P.; H. F. 
Wiley, Dir. Tech. Services; R. L. Sma!lman, 
Dir. Tech. Services: Geo. H. West, Dir. Pub. 
Rel.: C. P. Spaulding, Elect. Engr.; W. B. 
Claus, Mech. Engr.; Rex L. Welch, R. H. Nel- 
son, R. H. Riddle, G. H. Vaughan, H. W 
Ruby, C. J. Underwood, Jr., J. Davidson, 
Field Engrs. 


Continental Equipment Co. 

Lo. Og Gipenncmenres 419, 421 
Exhibiting: Butterfly manual- and 
power-operated. 

In Attendance: Arthur M. Capper, Pres.: 
Charles A. Dally, Ass’t. Ch. Engr.; Wm. F. 
Hartmann, Sales Dept. 


valves, 


Cook Electric Co. 


OS SS | Seerrer ener 102 

Exhibiting: Pressure switches; Sealed units; 
Bellows devices ; Aircraft components; Aneroids : 
Time delays and relays. Electrical and elec- 
tronic research engineering and manufacture. 
Complete testing under Government specifica- 
tions. 


In Attendance: Ted M. Curtis, C. Flubacker. 
Crosby Steam Gage & Valve Co. 
Weemthnm, Bags. ...........00secsccsecssseos 728 
Exhibiting: New Products -Safety Relief 
Valves of balanced area design for elimination 
of back-pressure effects; Portable fluid pressure 


scale with motor drive for testing pressure 
gages. Regular Products-—-Safety and _ relief 
valves; Indicating and recording pressure and 


vacuum gages; equipment and 


Gage testing 
gage protectors. i 


Repair service 





In Attendance: Wm. P. Husband, Jr., Pres. ; 
J. J. Bresnahan, Gen. S.M.; J. Gi eke, Dist. 
S.M.; Clarence G. Albert, W. H. Curtin & Co., 
Reps. 


Daniel Orifice Fitting Co. 

Houston 20, Texas .................. 232, 234 

Exhibiting: New Products—Stainless steel 
“O” ring instrument needle valve; Simplex 
orifice plate holder; Liquid and gas scrubbers; 
Custom-made orifice meter manifold. Regular 
Products—-Orifice fittings and fabricated meter 
runs, Instrument seal pots; Controlled check 
valves; Orifice plates; Meter levelling saddles, 
Thermometer wells. 

In Attendance: J. Holdenried, V.P., W. A. 
Griffin, V.P.; John Whalen, Ch. Engr.; Virgil 
Moore, Engr.; F. N. Davis, P. M. Vickery, C. O. 
Cox, J. B. Corzette, G. W. Daniel, P. Pirkle, 
Sales. 


Davis Instruments Div., 
Davis Emergency Equipment Co. 


ii 8S Se eee 244 
Exhibiting: New Products—Continuous indi- 
cating and recording 4-point tube sampling 


combustible gas analyzer operating on new 
thermocouple filament principle; Continuous 
indicating or recording oxygen analyzer operat- 
ing on new thermocouple filament principle, 
seale range 0-5%; Electro-conductivity record- 
ing analyzer for very low concentrations 
(P.P.M.) of chlorinated hydrocarbons, SObz, 
chlorine, etc., in air. Regular Products— Portable 
and continuous gas analysis instruments. De- 
sign and manufacture of gas analysis and 
process control instrumentation. 

In Attendance: F. Rutledge Davis, Pres.; F. 
Taylor, Jr., Gen. Mgr.; A. E. Lawson, Jr., 
Chief Engr. 
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De Zurik Shower Co. 

OR ern ee ice 

Exhibiting : De Zurik Valves, hand and. ‘auto- 
matically operated. 

In Attendance: David De Zurik, Pres.; Reps. 
of distributor organization. 
Edin Co. 

Weorenstor &, TAGE. ..<<0000000<00c0000 meee 

Exhibiting: Magnetic oscillograph galvanom- 
eters; Magnetic oscillographs; Oscillograph am- 
plifier; D-c. amplifier; High-gain amplifier. 

In Attendance: Steven Bilowich, S.M.; Frank 
E. Wing, Jr., Salesman; Neil R. Seitzman, Sales 
Engineer; Murray W. Edinburg, Pres. 


Eggelhof Engineers 
Houston, Texas 
Exhibiting: Products of Fulton Sylphon Div. ; 

Magnetrol, Inc.; Kieley & Mueller, Inc.; Conti- 

nental Equipment Co. 

In Attendance: Bob Molnari, Mer.; 

Cullinane, Chip Chapman, Leonard Meyer, 

Engr. 


The Electric Auto-Lite Co. 
instrument & Gauge Div. 
ED OM OIIID  cnnsicisecianscperssacdecssvees 617 
Exhibiting: Recording thermometers; record- 
ing pressure gages; Compound recording gages ; 
Dial-indicating distant-reading thermometers. 
In Attendance: L. B. Murphy, S.M.; R. R. 


Claude 
Sales 


Hopkins, Sales Rep. 
Fenwal, Inc. 
PN, CNIS wi cicecnsbnicecnteassvccesoresin 206 
Exhibiting: Thermoswitch thermostats ; Detect- 
A-Fire detectors; Temperature control engi- 


neering. 

In Attendance: J. M. 
G.M.: C. J. Robinson, S.M. Hawkins, 
Western Branch Megr.; C. T. Grosswendt, Sales 
Engr.; H. G. Hall, D. Driscoll, Sales Engrs., 
Paul King Co. 

Fischer & Porter Co. 

Hatboro, Pa. 

Exhibiting: New Products—-V/A Cell, pneu- 
matic flow transmitter operated from kinetic 
manometer to produce linear relation between 
output pressure and flow rate; Mercury manom- 
eter using magnetic coupling to replace con- 
ventional packing gland or pressure-tight bear- 
ing. Regular Products——-Flowrator meters, indi- 
eators, recorders, controllers, totalizers and 
proportioners for flow; Process control instru- 
ments for liquid level, specific gravity, viscosity, 
temperature, pressure. 

In Attendance: R. W. Fritzsche, Regional 
Mer.: J. W. Simpson, G. Dor Hinger, W. J. 
Durkin, J. W. Knoblock, J. B. Carver, P. A. 
Puleo, Dist. Engrs. 


Storkerson, V.P. & 
E. V 





Fisher Governor Co. 

Marshalltown, Iowa ...... 528, 525, 527 

Exhibiting: New Products -Liquid level con- 
troller pilot, single-seated, “‘Q’’ reversible body 
construction, soft disk body assembly utilizing 
“O” ring as seating disks; Fabricated Level-Trol 
cage; Type 63 single-seated pilot-operated gas 
pressure regulator, heavy-duty single seated AA 
angle body construction, continuously-connected 
handwheel topwork. Regular Products—Dia- 
phragm-motor valves; Liquid level controllers ; 
Self-contained pressure regulators; Teflon pack- 
ing; Pressure intermitters; Pressure balanced 
topwork; Inner valve exhibit; Pilot-operated 
pressure regulators. 

In Attendance: P. A. Elfers, _V.P.; R.. A. 
Engle, V.P.; J. W. Fisher, V.P.; G. F. Brockett, 
Ch. Engr.; L. E. Eige Ass’t. S.M. : Hugh Hale, 
Harold Kinney, Robert Read, Sales Engrgs. ; 
Kenneth Puffer, C. E. Sweiven, Jake Eige, 
Shelby Ross, Jim Fraychinaud, Jim Spurloch, 
Puffer-Sweiven Co. 

Foster Engineering Co. 

RUINS “EMG Ms axscscrsasscesdstaossesbiapepacsees 140 

Exhibiting: “Flow Tube,” a new primary dif- 
ferential-pressure producer for the measurement, 
regulation and control of fluid flow. 


In Attendance: Fortier, V.P.; Vincent 
Gentile, Jr., Ch. Engr. Flow Tube Div.; Dean 
Ault. William Small, Reps. 

Foxboro Co. 
Foxboro, Mass. ................ 125, 127, 129 


Exhibiting: New Products—-Flow meters fea- 
turing unequalled freedom from friction in new 
bearings; U-bend with efficient damping-drain 
plug assembly, streamlined float-and-lever; 
Poweractor cylinder positioner, receives pressure 
signal 3-15 psi. and applies up to 150 psi.; 
Stabiload cylinder valve operator, features ex- 
tremely low friction and virtual elimination of 
air leakage; Capacity Dynalog for indicating, 
recording or controlling electrical capacitance, 
self-balancing, panel-mounted; Volume booster, 
faster valve operation, amplifies air volume, 
keeps 1:1 ratio between input and output pres- 
sures; Type 20 pressure regulator, gives greater 
sensitivity and reduces “droop” in controlled 
pressure at both low and high flows; Consotrol 
controller, for use with graphic and console 
panels; Instruments for graphic and console 


panels, first showing of new indicating, record. 
ing and controlling instruments designed for 
console and graphic panels. Regular 


use in 
Products—Resistance, emf. and _ multi-record 
Dynalogs; d/p (differential pressure) cells—3A, 


5A. EL; Model 40 controller. 

In Attendance: C. E. Sullivan, V.P. & Gen. 
S.M.; H. O. Ehrisman, Ass’t. Gen. S.M.; V. V, 
Tivy, R. Milham, R. Hosmer, J. G. Dobson, 
J. J. Burnett, J. J. Connelly, E. L. Stark, L. W. 
Parten, J. B. Deaderick, W. A. Rock, A. H. 
Shafer, E. E. Kleir. 


Fulton Sylphon Div., 
Robertshaw-Fulton Controls Co. 

Knoxville 4, Tenn. .......... ..318, 320, 322 

Exhibiting: Temperature controllers; Packless 
valves; Bellows and bellows assemblies. 

In Attendance: E. D. Rogers, Adv. Megr.; 
L. S. Dysart, Ass’t. Sales Mgr., Controls Div.; 
D. D. Gordon, Applications Engr.; Reps. of 
Eggelhof Engineers, Inc. 


General Electric Co. 

Schnectady 5, N. Y., 201, 203, 205 207 

Exhibiting: New Products—Resistance ther- 
mometer (Types HP-11-12-13-14) for iniicating 
and controlling temperatures in the minus 100 
to plus 1800 F range, protector form also avail- 
able, accuracy of 3.4 of 1% of full scale, controller 
sensitivity 0.1 of 1% of full seale. Hand Py- 
rometers (Type FH-1) dual scale range (0-500 F 
to 0-1500 F), automatic cold-junction compen- 
sation to 3%,” scale, tips interchangeable with- 
out recalibration. Regular Products er: 
couple pyrometer (Types HP-1l, 2, 3, : 
Thermocouple wire; Oscillograph (type PM- 18): 
Photoelectric recorder ; Photovoltaic cells; Ther- 
mowatts and power factor; Radiation monitor ; 
Light-beam vibration indicator; Gausmeter; 
Hand tachometer; Mass spectrometer; Mercury 
vapor detector; Type H leak detector; Scintilla- 
tion counter for alpha, beta, gamma radiation; 


Boron-coated neutron counter tube, Portable 
radiation probe. 

In Attendance: N. Gildersleeve, In Charge 
Process and Industrial Instruments, Electric 


Instrument Sales Div., Meter and Instrument 
Divs.; H. W. Kuhn, G. W. Engler, Electric 


Inst. Sales Div., Meter & Inst. Divs., E. T. 
Connor, R. M. Ilfeld, Laboratory Prod. Sales 
Div., Special Prods Divs.; Dr. J. G. Hutton, 


Sections must. Neucleonics & High-voltage In- 
struments, Gen. Engrg. & Consulting Lab. ; R. 


Winter, Exhibit Supervisor, Adv. & Sales Pro. 

Divs. 

General Precision Laboratory 
Pleasantville, N. Y. ........... sande 
Exhibiting: New Products—-Industrial tele- 


vision camera chain of a radically new design, 
small, compact, light weight, high quality pic- 
ture pick up tube; Precision adjustable voltage 
reference; Pressure measuring catheter; micro- 
wave components. Regular Products— Ultrasonic 
generators; Ultrasonic oscillators. 


In Attendance: Hoyt A. Stearns; Blair 
Foulds; John M. Sims. 
G. M. Giannini & Co. 

cr i A Pee a 501, 503 


Exhibiting: New Products—Pressure transmit- 
ters providing accurate electrical signals that do 
not require amplification for industrial recorders, 
servos or remote indication of pressures of 
corrosive or non-corrosive gases or liquids; 
Functional and linear precision potentiometers, 
synchro type of mounting. Regular Products— 
Telemetering transmitters for measurement of 
pressures, temperatures, accelerations and _ posi- 
tion; Gyros; Microtorque potentiometers; Recti- 
linear potentiometers ; Control systems; Pressure 
switches; Functional and linear precision po- 
tentiometers, Adaptation of Microtorque potenti- 
ometers to standard industrial indicating gages 
to provide an electrical signal for recording or 
remote indication. 

In Attendance: G. 
Coivin, V.P.: B.. P. 


M. Giannini, Pres.; C. H. 
Luce, Jr. Eastern S.M.; 


A. C. Hughes, Western S.M.; H. T. Brierley, 
W. I. Shevell. E. R. Davis, E. C. Hokanson, 
L. M. Ryan, Field Engineers. 


Gotham Div. 

American Machine and Metals Inc. 
New York 12, N. Y. 718, 720 
Exhibiting: New Products—Gas Lift Timer 

for quick and easy adjustment of inspected con- 

trolled air or gas pressure into oil wells on 
varying time basis. Regular Products— Pneu- 
matic transmitter and _ receiver; Recorders; 

Controllers ; Dial thermometers. 

In Attendance: Walter J. Halpern, Gen. Megr.;: 
Robert Hamerschlag, S.M.; Charles Halpern, 
West Coast; Joe P. Dillard, Agent, J. H. 
Stephenson, Agent. 


Gow Mac Instrument Co. 


Newark 5, N. 

Exhibiting: New Products—Gas ‘Watchman, 
sensing elements for atmospheres in _ closed 
spaces, bell jars, etc.; 3-pass Cell, six-filament 
gas cell for use with two samples and one refer- 
ence gas simultaneously; 30-S Cell, fast-acting 
bare-wire filaments in low-volume _ cavities; 
P-Kem Special, assortment of 3 T/C sensing 
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elements plus current-control unit with milli- 
ammeter; Fuel-gas Master, portable tester for 
He, inert ratios, natural gas, city gas mixtures, 
bustion (air gas) mixtures; Power-Pack, 


precon 
portable 115V_60-cycle unit for close regulation. 
Regular Products—Low-cost gas analysis ap- 
paratus, thermal conductivity type. 


In Attendance: James L. McFadden, Pres. 


Grove Regulator Co. 

Oakland 8, Calif., 

Houston 4, Texas. ...........ssccseceeeeeed DO 

Exhibiting: New Products—PB-300 Regulator, 
Grove Poweractor dome principle applied to 
high-pressure regulator for pressure reducing 
or back pressure service; T Series seat-seal 
valve, incorporates “‘O”’ ring as sealing member ; 





Model 80-896 pressure-reducing regulator. Reg- 
ular Products—Flexflo valves; Chexflo check 
valves Mitty-Mite regulators; Small-volume 
eres regulators; Solenoid operators; 
Relieve 

In Atiendance: Cc. B. Truitt, Southwestern 
Div. S.M. . H. McMenemy; J. D. Hicks; L. S. 
Robb: J. - “Records. 


Hagan Corp. 

Pittsburgh 30, Pa. re | ae 4 | 

Exhibiting: New Products—FRB Transmitter 
utilizing speed and accuracy of ring balance 
meter element and Hagan pilot valve to produce 
pneumatic signals proportional to differential Re- 
ceiving regulator, pneumatically-operated power 
unit for accurate control of heavy dampers or 
valves. Regular Products—Flow signal trans- 
mitter, high pressure type; Ring balance meters ; 
Low-head differential transformer. 

In Attendance: D. J. Erikson, Pres.; M. J. 
Boho, V. P. Sales; O. B. Vetter, Ch. Engr. Ring 
Balance Div.; M. S. Gare, Mgr. Ring Balance 
Div.; C. W. Work, Mgr. Sales Pro. 


Hammel-Dahl Co. 


Providence 3, R. I. 

Exhibiting: New Products 
steel superstructure of valves. Regular Products 
—Complete line of automatic control valves in 
all sizes and all materials, engineered for tem- 
perature, pressure, flow, liquid level and other 
continuous control applications. 

In Attendance: E. T. Dahl, Pres.; Maurice 
Mac Donald, V.P.; John O. Tragard, V.P.; 
David Golner, Ass’t. Engr.; John Curran, De- 
sign Engr.; Robert Carter, Application Engr. ; 
Otto Kneisel, Development Engr.; Harold Miller, 
Wayne Farley, John E. Charsha, Jr.; District 
Mgrs. 


Hankison Corp. 

PACHSUMET DO, Ws. seccicnscscctscsesscsssnce 409 
Exhibiting: Condensifilter for cleaning and 
dehydrating instrument air; Recirculator. Main- 
tenance Service. 

In Attendance: P. M. Hankison, Pres.; D. K. 
Bice, S.M 






adeno 425, 427 


New design of all 


Hays Corp. 
TES Os, ee (|: A ae eee 245 
Exhibiting: Veriflow meter; Oxygen recorder ; 
COs recorders (both water and _ electronically 
operated); Series B, D, FOT, OT and V draft 
and low-pressure instruments; Combustion con- 
trol; Orsat gas analyzer. 


In Attendance: Wm. H. Pugsley, V.P. Field 
Research; Orval Riggs, Mgr. Application 
Engrg.; Phil Sprague, Jr., V.P. & Adv. Megr.; 


Power Specialty Co., Reps. 


Heiland Research Corp. 
Denver 9, Colorado 
ee New Products 
pier 


..627, 629 
Strain am- 
utilizing 





800-1 
very small single-channel unit 
an interchangeable battery or 110-volt 60-cycle 
power supply; Micro-barometer, precision aner- 


oid relying on optical rather than mechanical 


amplification of a Bourdon helix tube; Micro- 
barograph, utilizes micro-barometer with a 
differential photoelectric cell pickup recording 


directly on pen type recorder. Regular Products 
~A401R-6, 6-channel portable oscillograph re- 
corder; A500R-12, 12-channel portable oscillo- 
graph recorder; A708-24, 24-channel automatic 
oscillograph recorder ; A712-36, 36-channel auto- 
matic oscillograph recorder ; A718-60, 60-channel 
automatic oscillograph recorder; Askania mag- 
hetometer; Askania variation recorder; R-3 
resistance gradiometer. 

In Attendance: C. A. Heiland, Pres. ; 
Clow, Mgr. Ind. Sales; W. A. Brown, Russell 
M. Coldwell, G. Curtis Engel, James L. Kearns, 
Gerald B. Miller, Hugh W. Marsland, M. P. 
Odell, H. M. Richardson, J. Y. Schoonmaker, 
Benjamin Woodman, Russell Young, Engineer- 
Ing Reps. 


Helicoid Gage Div. 
American Chain & Cable Co. 
Bridgeport 2, Comm. ............::0+0+0+0:+-446 
Exhibiting: New Products—Air pressure trans- 
mitter for flush, wall or stem mounting, actu- 
ated solely by Bourdon tubes, for pressure ranges 


Donald B. 


from 10 to 10000 psi. Regular Products.—Helicoid 
Pressure gages. 
In Attendance: Joseph V. Tracy, S.M.; Ernest 


H. Grauel . Ch. Engr. 


Hills McCanna Co. 

MOCO 1s NS si ciscaccesecactesecsasecisseieeOe 

Exhibiting: New Products—Type U metering 
pump with manual adjustments while in oper- 
ation. Regular Products—Diaphragm valves, 
throttling and positioned control; Lubricators, 
magnesium castings; ‘‘K” hydraulic drive posi- 
tioner control metering pump. 

In Attendance: C. A. Howe, Pres.; F. R. 
Grassle, Supt.; R. M. McFarland, Tech. Super- 
visor; Ed Soph, Houston Rep.; R. T. Kidde, 
Adv. and P. Pro. Mgr. 


Houston Slush Pump Repair Co. 
RROUBUON “POR RR: cscccsivecscsacssscxiceassass 439 
Exhibiting: Hildebrandts Mighty Midget re- 

cording pressure gage, compact, rugged, port- 
able pressure recorder for heavy-duty field serv- 
ice. Reconditioning and repair service for all 
types pressure and temperature indicators, re- 
corders and controllers. 

In Attendance: J. P. Hildebrandt, Sec. Treas. 
and Managing Engr.; J. B. McCormick, Shop 
Foreman; L. A. Parks, Field Salesman, Van 
Canton, Instrument Mechanic; Paul Pancherz, 
Instrument Mechanic. 


Illinois Testing Laboratories, Inc. 
Chicago 10, IIl. 


Exhibiting: New Products ince Pyrotac, 
excess temperature cut-off and alarm, non-elec- 
tronic and moderately-priced. Regular Products 

-Pyrometers; Velometers, air velocity; Re- 
sistance thermometers. 

In Attendance: W. J. Bailey, 
J. A. Obermaier, Pres.; James Roe, 
Tate, Sales Reps. 


Imperial Brass Manufacturing Co. 


6 oY a | | i 429 

Exhibiting: Tube working tools (tube cutters, 
flaring tools, tube benders, swedging tools, 
reamers) ; Tube fittings (Hi-Duty, flex, compres- 
sion, flared, inverted flared, steel flareless) ; 
Shut-off valves; Drain cocks. 

In Attendance: Frank MceNellis, Jr., V.P.; 


Sales Megr.;: 
Raymond 


C. H. Benson, V.P.; Harry Pearson, Rep. 
Industrial Electronics, Inc. 
WPGEROIE 10; DUIGHY oscssiscssccssssccosesescs 443 


Exhibiting: New Products—Miniature acceler- 
ometers for all ranges and natural frequencies ; 
Gage heads, standard and custom-built employ- 
ing a linear variable differential transformer as 
the sensing element; Control box, balancing net- 
work for use with Uni-Bridge, Cali-Bridge, or 
Dyna-Myke using either SR-4 strain gages or 
LVDT’s; Selector switch, control as many as 
ten channels with one selector switch, ten con- 
trol boxes, and one Uni-Bridge, Cali-Bridge, or 
Dyna-Myke. Regular Products—-Model  129-B 
Dyna-Mike; Model 144 Dyna-Meter; Model 128 
Uni-Bridge; Model 134 Cali-Bridge; Model 132 
Cali-Power AC; Model 145 Cali-Power DC. 

In Attendance: J. W. Head, Pres.; W. T. 
Bean, Jr., Director. 


Industrial Equipment Co. of Houston 


RROIBODIN EA; RORAG ass cieciccsssecsszcecseets 730 

Exhibiting: New Products—Automatic load- 
ing rack controls (Mercoid Corp.); Pipe line 
protective panel controls (Mercoid Corp.) ; Sys- 
tem for automatic operation of flowing oil wells. 
Regular Products— Liquid level controls for sew- 
age and water works; A-c. and d-c. motor con- 
trol; solenoid and Hydramotor operated valves ; 
Synchronous motors; Generators; Capacitors: 
Switchboards; Liquid level controls for all 
liquids; Single-phase motors; Pressure and 
temperature controls; Oil-immersed motor con- 
trols; Instrument transformers; Controls for 
internal combustion engines; Squirrel-cage mo- 
tors; Flexible couplings; Brass fittings ; Ermeto- 
steel and stainless steel. 

In Attendance: E. F. Meyer, V.P.; J. E. 
Brown, Pres.; R. A. Roberts, H. F. Plac kemeier, 
Salesmen. 

Industrial Instrument Corp. 
MOERGHR, DORAG sccscsicevsssscsesexs sed ddy 134 
Exhibiting: New Products 11C non-freezing 


bearing, frictionless bearings. for instruments, 
does not require lubrication. Regular Products 


IIC orifice plates; Orifice well tester; Orifice 
flow prover; Seal systems; Rochester thermom- 
eters. 

in Attendance: W. M. Reese, Pres.: W. M. 


Reese, Jr.; John W. Cloud; Joe E. Kilchrist ; 
Ralph Foster, Rochester Thermometer. 


Industrial Pyrometer & Supply Co. 
ANCOR, TNE oscossssisoscee sayesassesaapeees , 240 
Exhibiting: Insulated thermocouple lead wire; 

Thermocouples ; Thermocouple heads; Protection 


tubes; Wires; Insulators. 
In Attendance: A. L. Hack, Pres.; F. L. 


Hack, Gen. Mgr. A. J. McBride, Special Rep. 
Industrol Corp. 
Beneee Party Ns I. cssssicsiccssvcvcaces 416 
Exhibiting: New Products— Gas sample driers, 
completely automatic, electrically-regenerated, 


Dynamic de- 


explosion-proof. Regular Products 
Centrisorb air 


humidifiers for instrument air; 
filters; Continuous drainers. 


George R. Feeley, Pres.; 
V.P. Engrg. ; Robert C. Axt, 


In Attendance: 
James V. Mannion, 
Sales Engr. 


Institute of Radio Engineers 

New FOr 182 Ne Yio. cicscciscsssccsscele Go” 

Exhibiting: Featuring IRE Professional 
Group on Instrumentation, its officers, mem- 
bers, papers published and its relationship to 
the IRE and to the industry; “Proceedings of 
the IRE’; “IRE 1951 Directory’; “IRE Stand- 
ards’’; Membership pins; Literature and ap- 
plications, IRE membership. 

In Attendance: Wm. C. Copp, Adv. Mer. 
IRE; Mrs. Wm. C. Copp, Ass’t on Information ; 


Dr. Wm. M. Rust, Regional Director IRE; 
G. K. Miller, Chairman, Houston Section IRE; 
S. A. Martin, Houston Committee IRE-ISA. 


Instrument Society of America 
Pittapurene 2; Pas ccssiscsccsssssisssces M..C.* 
Exhibiting: Publications of ISA, recommended 

practices, ISA Journal, preprints and technical 

papers; Services to ISA Members; Society in- 
formation and literature; ISA bins. 

In Attendance: ISA National Officers, mem- 
bers of the Houston Section ISA. 


Instruments Publishing Co. 
PUVCemem lh VS. Pa... sicsssssscsssssscsscasesee 210 


Exhibiting: ‘“‘The Handbook of Measurement 
and Control,” a just-published informative di- 
gest of the new science of Instrumentation; 
Instruments The magazine of Measurement and 
Control; The Instruments Index, the bi-annual 
directory of the Instrument Industry; The In- 
strument Maker, the trade journal of the In- 
strument Industry; The Instrument Maker 
Guide, the bi-annual directory of the Parts 
Manufacturers for the Instrument Industry. 
Books: ‘“‘Applications of Industrial pH Con- 
trol” by Allen L. Chaplin; “A Romance in 
Research—The Life of C. F. Burgess” by A. 
McQueen; “Elementary Engineering Electron- 
ics” by Andrew W. Kramer; “The Engine 
Indicator—-Its Design, Theory and Special Ap- 
plications” by K. J. DeJuhasz; ‘‘Heat Inertia 
in Problems of Automatic Control of Temper- 
ature” by Victor Broida; ‘Instrumentation and 
Plant Design” by F. Trapnell; ‘Operation and 
Care of Circular-scale Instruments” by James 
Spencer; “Requirements for an Instrument De- 
partment” by Wm. H. Fortney; ‘Scientific and 
Industrial Glass Blowing and Laboratory Tech- 
niques” by William E. Barr and Victor J. 
Anhorn;: “Instrumentation for the Process In- 
dustries’”” (svmpes'um): “‘Maintenance and Serv- 
icing of Electrical Instruments’ by James 
Spencer; ‘“‘Mechanical Measurements by Elec- 
trical Methods” by H. C. Roberts. 


In Attendance: Richard Rimbach, Publisher ; 


M. F. Behar, Editor; M. H. Aronson, Managing 
Editor; Richard J. Rimbach, N. Fa gr.: 
J. Gallagher, Phila. Mgr.; H. W. Haskett, 


Louis Megr.; 


Chicago Mgr.; S. E. Wright, St. 
M Goldecamp, 


. D. Pugh, Calif. Mgr.; C. F. 
Pittsburgh Mer. 
Jarrell-Ash Co. 

Boston 16, Mass. 


Exhibiting: New Products 
microphotometer, extremely fast 


iacecaad .625 
JACO recording 
recorder hav- 





ing a projection comparator feature; Calculat- 
ing board, automatically plots emulsion char- 
acteristic curves providing rapid and continu- 


ous check on gamma and development condi- 
tions, reads directly in terms of percentage of 
constituent ; Combination spectrograph and plate 
viewer, can be supplied with measuring x-ray 
scale and cursor for use with x-ray diffraction 
equipment; Hilger Raman spectrograph, employs 
two cameras, one F4.4 and one F1.5, supplied 
with quartz and glass optics. Regular Prod- 
ucts—-Hilger large quartz spectrograph. 
In Attendance: R. EF. Ashley, Gen. S.M. 

L. O. Eikrem, Tech. S.M.; F. Breck, Re bathe 
Dir. 


Jerguson Gage & Valve Co. 


Sommerville 45, Mass. ............... 201 
Exhibiting: New Products—Explosion-proof 
illuminators (Underwriter approved) for gages, 


Rotameters, etc.; Non-frosting gages; Multi- 
service angle globe valves up to 3/4 in. for 
instrument service. Regular Products— Liquid 
level gages and valves; Truscale remote-read- 
ing gage. 

In Attendance: 
van Ham, V.P.; W. A. 


James A. Ford, V.P.; E. E. 
Griffin, Sales Rep. 


Kieley and Mueller, Inc. 

North Bergen, N. J. 418, 420 
Exhibiting: Control valves and automatic reg- 
ulators. 

In Attendance: Joseph O’Connor, Pres.; 
Robert J. Donnelly, S.M.: Ward K. Stallings, 
Ch. Engr.; Norman Lieblich, Sales Engr. 


Lavp Insulator Co. 
Le Roy, N. Y. 
Exhibiting: Puls afeede r 

Auto-Pneumatic Pulsafeeder 

Both for treating, sampling, 


sauapecusceaccecteae 
me penta pumps; 
metering pumps. 
blending, diluting 
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and proportioning fluids. Both adaptable to con- 
ventional pneumatic instrumentation. 

In Attendance: Lawrence F. Wilson, Mer. 
Pulsafeeder Div.; Victor Leipold, Service Engr. ; 
Oke Muller, Paul LaRoche, Wm. Shultz, Texas 
Reps. 


Leeds & Northrup Co. 

Philadelphia 44, Pa. ................ 422, 424 

Exhibiting: Speedomax pneumatic temper- 
ature controller; Speedomax pH __ recorder; 
Speedomax X-Y recorder; Speedomax electro- 
lytic conductivity recorder; Speedomax 48-point 
temperature indicator; Plastic- constructed im- 
mersion and flow-type pH cells; Portable milli- 
volt and temperature indicators ; Thermocouples ; 
Resistance thermometer elements; D-c. micro- 
microampere amplifier; Speedomax double-pen 
recorder. 

In Attendance: Philadelphia— A. E. Tarr, Mgr. 
Sales Engrg. Div.; L. E. Emerich, Mgr. Market 
Dev. Div J. L. Serrill, E. B. Estabrook, Field 
Engrs. Chicago N. Cohn, Mid-West Ree. Mgr. 
Houston R. FE. Hansen, Dist. Mgr.:; D. S. Lans- 
don, Jr., J. W. Stockard, C. G. Weaver, Field 
Engrs. Tulsa M. E. Griffith, Dist. Mger.; R. R. 
Studemund, Field Engr. 





Leslie Co. 
Lyndhurst, N. J. ............. 714, 716 
Exhibiting: New Products Liquid level con- 
troller for maintaining levels in closed or open 





vessels without use of floats. Regular Prod- 
ucts Reducing valves; Pump governors; Tem- 
perature and pressure controllers; Air horns 


and steam whistles; Strainers. 

In Attendance: R. W. Boettiger, S.M.; John 
S. Leslie, Pres.; A. J. Dromm, Sales Engr.; 
G. R. Hetherington, S. M., Gulf Eng’rg. Co. 


Librascope, Inc. 


SPROMERIS, CORTE, occ ccccesccccvesscscve 106, 108 
Exhibiting: New Products -Computer  con- 
trols. 


In Attendance: EF. W. Silvertooth. 
Earl Lipscomb Associates 

Datlas 5. Texas .........../ 638, 640, 642 

Exhibiting: Electrical and electronic testing, 
measuring, regulating and recording instru- 
ments of the following: 

James G. Biddle Co.--Megger ground, insula- 
tion, conductivity meters, speed indicating, 
transformer and cable testing, slide wire re- 
Allen B. Du Mont Labs. Cathode-ray 
tubes and instruments, auxiliary apparatus; 
Gertsch Products VHF frequency meters, filt- 
ers: Hewlett-Packard Co.-Audio oscillators and 
signal generators, vacuum-tube voltmeters, VHF 
& UHE equipment, wave and distortion ana- 
lyzers, frequency standards, electronic frequency 
meters, FH monitors, amplifiers, attenuators, 
regulated power supplies; Nuclear Inst. & Chem. 
Corp. Insts. for nuclear measurement; San- 
born Co. Direct-recording oscillographs and 
amplifiers; Sorenson & Co. Electronically con- 
trolled voltage regulators and regulated power 
supplies; Varian Asses.—Klystron oscillators, 
nuclear induction instruments. 

In Attendance: Earl W. Lipscomb, Robert 
M. Shuffler, Edward G. Holmes of Earl Lips- 
comb Asses.; Robert Brunner, Hewlett-Packard ; 
Elmer Gertsch, Leonard 8S. Cutler, Gertsch 
Products 


sistors : 





J. E. Lonergan Co. 
go a ee epeeren 735 
Exhibiting: New Pressure trans- 
mission system for use in connection with re- 
mote indicating or recording gages; Improved 


receiver gages in the low-pressure range; Re- 
mote liquid-level indicator; Back-pressure-bal- 
anced safety valve for refinery service. Regular 
Products Ported disk nozzle type safety and 





relief valves; all-stainless-steel relief valves; 
Combination pressure-vacuum relief valves ; 
Pilot-assisted quick-open'nge valves Bourdon- 


tube, diaphragm, and bellows-actuated pressure 
wages; Air and steam whistles. 

In Attendance: A. L. Diederich, Jr.; T. J. 
Mandes; O. W. Muller; Paul LaRoche; M. W. 


Schultz. 


Lord Manufacturing Co. 

Ek Sc a nee ee 341 

Exhibiting: New Products Temproof  all- 
weather equipment mountings for aircraft and 
industrial use; Base mounted racks for radio 
and electronic equipment; Silicone and Silastic 
vibration contro] mounts for extreme high and 
low temperature lIccations; “Z” type bonded 
rubber mounts for light-weight instruments and 
equipment in minimum installation space. Reg- 
ular Products Bonded rubber plate forms; 
Tube-form and special vibration isolation mount- 
ing; Idler wheels; Multiplane mounts; Bonded 
rubber diaphragms; Tube socket vibration iso- 
lators: Bonded rubber flexible drive couplings; 
Signal Corps type shock mounts for mobile 
electronic equipment; Radiofocal rack mounts; 
Special bonded rubber mechanical parts. 

In Attendance: Geo. E. Tubb, Gen. Sales 
Megr.; Bruce O. Todd, Field Engr. S. W. Terri- 
tory; Phillip Woodford, Prod. & Sales Engr. ; 
Geo. E. Behlmer, Field Engr. 
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Magnetrol, Inc. 

Chicago 23, Il. . 5 

Exhibiting: New Products Mode! TF-62 side 
mounting tank float switch for higher pressures 
and lower specific gravity of liquids; Demon- 
strator model showing elimination of effects of 
vibration; F-501 flow switch for oil field use; 
Model A-100-F tank float switch, operating 
model, Regular Products——Liquid level con- 
trollers, top-mounting, side mounting and ex- 
ternal float cage types. Consulting service. 

In Attendance: Lester E. Stybr, S.M.; B. L. 
Binford, Ch. Engr.; Reps. of Industrial Equip. 
Co. of Houston and Eggelhof Engineers. 


~ 





Manning, Maxwell & Moore, Inc. 


Stratford, Conn. 

Exhibiting: New Products-American bimetal 
dia] thermometers, 31/2 in. and 5 in. dial sizes, 
ranges 60 F. to 1000 F., accurate within 1% 
of scale range, hermetically sealed; Hancock 
150% and 200% bronze globe and angle valves 
with 500 Brinell stainless steel seats and disks ; 


Hancock 1502 bronze Flocontrol valve with 
500 = Brinell stainless steel seat and_— disk. 
Regular Products Ashcroft gages; American 


industrial instruments; Consolidated safety and 
relief valves; Hancock globe, angle and gate 
valves. 

In Attendance: A. W. Coleman, Gen. S.M.; 
J. F. Higgins, Adv. Mgr.: W. H. Bolin, 
Gauge & Inst.; C. F. Johnson, S.M. Valves: 
>. M. Dederer, Prod. S.M. Gauges; E. F. Nord- 
strom, Prod. S.M. Insts.; L. P. Stillman, Prod. 
S.M. Safety Relief Valves; G. M. Theimer, Dist. 
S. M.: R. J. Birkmeyer, Distributor S.M. Gauge 
& Inst.: C. H. Sugden, Ch. Engr. Gauges & 
Insts.: C. G. Roper, Ch. Engr. Elect. Insts. ; 
R. Beck, Ch. Engr. Mech. Insts.; R. L. Spring- 
field; R. Nicholson, Salesmen, Gauges & 
Instruments. 


Marine and Industrial Products Co. 
Philadelphia 4, Pa. ..............cc00000 645 


Exhibiting: New Products.-Enlarged line of 
stainless steel safety and relief valves. Regular 
Products Safety valves; Relief valves; Vacuum 
valves; Pump by-pass valves; Throttle valves; 
Stainless steel specialties, all for steam, water, 
air, gas, oil and all types of chemicals, for 
use on boilers, pipe lines, process vessels of all 
types. 

In Attendance: Joseph Schubert, Pres. ; Joseph 
F. Petrosius, Ass’t. Ch. Engr. 





Mason-Neilan Regulator Co. 
ESORUON ZO, DEBI... ccccsccsvsceesvossee 214, 216 
Exhibiting: New Products New design re- 
duced-area trim and single-seated valve bodies, 
High pressure valve design; high-pressure level 
controller design; Safety shut-off gas valves; 
Side-mounted handwheel operators. Regular Prod- 
ucts—Diaphragm-motor valves; Level control- 
lers; Pressure regulators; Pressure’ balanced 
valves; Pressure instruments; Valve positicners. 
In Attendance: F. Kenneth Morrison, V.P.; 
Ralph A. Rockwell, Dir. Engrg.; Paul Wing, 
Jr.. Ass't. Dir. Engrg.; Eric A Bianchi, Megr., 
Appln. and Sales Eng’rg.; Carl W. Gram, 
r. New York; Henry C. Earle, Jr., Mer. 
Calif; A. Blair Powell, Mgr. Pgh.; Gordon R. 
Thompson, Mgr. Chicago; C. W. Wood, Mer. 


Phila.; John W. Robins, Mgr. Inst. Dev. 
Dept D. J. Condit, Pres. Condit Co., Tulsa; 
W. B. Rawson, V. P. Maintenance Eng’rg. 
Corp. Houston; R. E. Houlihan, W. L. Rairigh, 
WwW. E everett, George Moore, Sales Reps. 
Maintenance Eng'’rg. Corp. Houston. 


McAlear Mfg. Co. 

MENS BE. MEE sccvabanssstuncecsesseseas 736, 738 

Exhibiting: New Products Pneumatic trans- 
mitter applicable for temperature, rate of flow, 
pressure, level and density measurement and 
control systems. Regular Products— Diaphragm- 
motor valves; Regulators and other specialties. 

In Attendance: Wm. Ludvik, J. P. Hender- 
son, G. F. Cook, J. C. Gall, C. J. Lohrey, W. 


Skoropad, 


Measurements Corp. 
SE) - i ee arene 104 


Exhibiting: New Products Model 31 inter- 
modulation meter, completely self-contained ; 


Model 111 crystal calibrator for calibration and 
frequency-checking of signal generators trans- 
mitters, grid dip meters, ete. requiring high 
degree of frequency accuracy. Regular Prod- 
ucts Standard signal generators; Square-wave 
yenerators; Pulse generators; Television sig- 


nal generators; UHF radio noise and_ field 
strenvth meters: Megohm meters; Peak  volt- 
meters; R. F. attenuators; Megacycle meters; 


Vacuum-tube voltmeters; Special test instru- 
ments. Design, development and production of 
electronic test instruments. 

In Attendance: Jerry B. Minter, Ch. Engr. ; 
Nelson C. Doland, Jr., S.M. 


Meriam Instrument Co. 
eT ae | | are 136, 138 
Exhibiting: New Products Automatic ma- 
nometer pressurizing system for measurement 
of high range pressures; New and improved 





manometers for measurement of pressures, vac- 


uums and differentials. Regular Products— 
Manometers: draft gages: Mercury pressure 
gages, Tank liquid level gages; indicating 


flow meters. 

In Attendance: J. B. 
A. A. Hejduk, V. P.; 
Engr. 


Meriam, Jr., l'res.; 
Mark Meriam, Sales 


Metal Goods Corp. 

EMA TNR 1D) DNs assccnsscsvescssnsenen 729, 731 

Exhibiting: Tube fittings--Brass, steel, alum- 
inum, stainless steel; Tube working tools; Gage 
snubbers;: Tubing—aluminum, copper, stainless 
steel: Valves; Aluminum jacketing. 

In Attendance: T. G. Rankin, S.M.; H. T, 
Gregg, V.P. & Dist. Mger.; J. G. Meek, R. G. 
Goft. C. G. Gribble, J. A. Mabry, P. Vidovick, 
J. E. Shelton, R. W. Downs, Salesmen. 


Metrotype Corp. 
CCRIGRIO ZO, TUUAIOIG, ..o.05.sccscesscscrsnssses 740 
Exhibiting: New Products—Radar type fault 
locator for power and telephone line, range 
from 0.1 to 150 miles on overhead lines, 0.1 to 


25 miles on cable, line matching provided, 
range step, calibration circuits, and = counter 


Regular Products Sys- 


provide high accuracy. 
telemetering. 


tem of numerica! recording and 
Custom built electric equip. 

In Attendance: George FE. 
Emil Evancich, Engr. 


Foster, Pres.; 


Mine Safety Appliances Co. 
Pittaburah &, Pa. ..ccccrecrcorcrsss 301, 303 
Exhibiting: New Products Lira infrared gas 

and liquid analyzer, improved model for anal- 
ysis and measurement of toxic concentrat.ons 
of gas and liquids. Regular Products— Explo- 
simeter; Combustible gas alarm, indicator and 
analyzer; CO tester and indicator; Hydrogen 
sulphide detector; Benzol indicator. 

In Attendance: N. W. Hartz, Inst. Line Megr.; 
J. P. Sherwin, J. E. Gray, Inst. Sales; G. T. 
Henderson, Inst. Serviceman; H. W. Richards, 
Dist. Mgr.; G. J. Gruber, Sales Engr. 


Minneapolis-Honey well Regulator Co. 
Industrial Div. 
Philadelphia 44, Pa. 
ice ovo ram 331, 333, 335, 337, 339 
Exhibiting: New Products-ElectroniK fune- 
tion plotter, pen and chart drive mechanism, 
each actuated by independent measuring sysvtems, 
records relationship of two variables each a func- 
tion of the other; Duplex ElectroniK recorder, 
two-pen strip-chart instrument measuring two in- 
dependent variables ; Differential converter, mer- 
curyless type manometer designed to provide 
control within narrow limits and to answer 
dificult installation and maintenance problems; 
Linear flow meters, new line of accounting 
type meters, evenly-graduated charts and scales 
adaptable to both mechanical and _ electrical 








forms: Electronic flow integrator consisting of 
scanning unit, electronic detector relay, and 
motor-driven 6-digit counter assembly.  Reg- 


Compact indicating controller 
units for color graphic panels; 
Electro-O-Pulse and Electro-O-Line _ relays; 
Honeywell valve products; Honeywell industrial 
controls; Micro Switch Div. products. 

In Attendance: J. H. Binger, Gen. Megr., 
Valve Div.: J. G. Booth, Supervisor, Mech. 
Inst. Div.: D. M. Considine, Mgr. Market Ex- 
tension Div.; A. Day, Sales Engr.; I. K. Far- 
ley, Ind. Mgr.: J. J. Frantz, Sales Engr.; L. 
Gess, Chief of Prod. Application Engrg.; W. L. 
Hendricksen, Sales Engr.; K. R. Knoblauch, 
Sales Mgr. Valve Div.; A. E. Krogh, Mer. 
Prod Application Engrg.; R. L. Mallory, Reg. 
Ind. Mgr.: L. M. Morley, V. P. & Gen Sales 
Mer.: G. M. Muschamp, V. P. Charge Engr.; 
A. ©. Pearson, Ass’t. to Valve Div. S.M.; 
A. Robinson, Reg. Sales Mgr.; W. T. Rock- 
A. Schlegel, Ind. Megr.; 

Senmitt Ind. Mgr.: G. B. Staples. Jr. 
Sales Engr.; W. H. Steinkamp, Field Sales 
Mer.; P. R. Vogel, Sales Engr.; C. D. Walker, 
Sales Engr.: W. P. Wills, Mgr. Research 
Dev.: O. B. Wilson, Reg, S.M.; C. F. Woods, 
Reg. Valve S. M. 


ular Products 
and Tel-O-Set 





J. J 
hill, Exhibit Mgr.; R. 
a. 3 


Mittelmann Electronics Corp. 
RE MMNIIEND AR, RIES Soocisccns cpiapcucvacosvannceceresses 610 
Exhibiting: Electronic instruments. ; 
In Attendance: Dr. Eugene Mittelmann, Wal- 
lace H. Coulter, R. A. Whiteman. 


Moore Products Co. 

Philadelphia 24, Pa. ................ 109, 111 

Exhibiting: New Products. Model M/I’ unl 
versal control station, can be used with control 
lers at process or in control room; Model 56 
Nullmatic controller, remote-set type with 
built-in cut-off relay. Regular Products Valve 
positioner; Nullmatic inverse derivative unit; 
Differential pressure transmitter ; Thermometer; 
Pressure regulator; M/F relay; Indicating 
pressure transmitter. 

In Attendance: ©. H. Thompson, %. Mi 
H. S. Garrett, Mgr. Application Engrg. Dept: 
R. A. Barnes. Mgr. Houston; W. B. Miller, 
Sales Engr. Houston. 
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Moore & Co., Samuel 

Mantua, Qhio ...... Sees adeunvasdea ngevhilen 739 

Exhibiting: New Products. Dekoron  instru- 
ment tubing, 1/32” thick polyethylene or vinyl 
coating over steel, aluminum or copper instru- 
ment tubing, virtually corrosion-proof. Reg- 
ular Products—Dekoron protected electrical con- 
duit. Coating with plastic, tubular or bar 
shapes of any core material. 

In Attendance: James F. Rogers, Ass’t. S. M.; 
Car! |. Denson, Southwest Rep. 


Moran Furnace & Sheet Metal Co. 
AGG, MORES. casecssvuctesstensrvinctors 343, 345 
Exhibiting: Meter houses; Instrument covers ; 

Space and pipe line safety heaters. 

In Attendance: W. O. Moran, Owner; H. A. 

Brown, Salesman. 


Nash Engineering Co. 

South Norwalk, Conn. ....517, 519, 521 

Exhibiting: New Products—‘‘Clean-Air” brand 
instrument air compressors designed to furnish 
only clean air, free from dust, heat or oil, to 
pneumatic instrument lines. Regular Products— 
Pumps of many types. 

In Attendance: Irving C. Jennings, 
H. FE. Adams, V. P. & Ch. Engr.; F. W. Green, 
Ass't. Sales Mgr. Ind. Equip.; E. A. Barton, 
Sales Engr.; G. B. Wright, Publ. Megr.; R. 
Donnelly; R. B. Johnson, Houston; J. R. Dow- 
dell, Dallas; R. S. Ryden, San Antonio. 





Pres. ; 


National Bureau of Standards 
Washington 25, D.C. ... ...603, 605 
Exhibiting: Aircraft stick-force indicator; 

Radiofrequency mass spectrometer ; Spring 

transducer; Electronic micrometer; Pneumatic 

humidity indicator; Barium titanate accelerom- 
eter; I-F amplifier strips. 

In Attendance: Samuel H. J. Womack ; Charles 
Yost (Office of Air Research); Lt. Frank 
Thomas, USN (Office of Naval Research) ; 

A. Wildhack, R. O. Smith and Charles L. 

Bragaw (NBS). 





New Hermes Engraving Mach. Corp. 
DOW ON 95 NS Bie: aces ssceczsssscssessssisee 118 
Exhibiting: Engravograph; Engraving ma- 

chines, portable and bench type. Production 

engraving on metals and _ plastics. 
In Attendance: N. Schimmel, R. 
G. G. Gruettner, M. Kaufman. 


North American Philips Co. 

PAGE VEO IN) Mic. “cosssccsunisecernsvses 704 
Exhibiting: New Products X-ray diffraction 
apparatus, 60-kvp-5¢-ma, including generator 
and control system, tube housing, shutters, 
filters and rectifiers; Wide-range spectrometer 


Jacobs, 





goniometer for forward and back reflection 
region Electronic circuit panel with Geiger 
counter high-voltage supply, scale ratemeter 


and clock panel mounted in = metal cabinet. 
Regular Products —Diffraction apparatus ; Wide- 
range spectrometer goniometer; Electronic cir- 
cuit panel; Philips EM-100 electron microscope ; 
Powder camer:s; Micro x-ray camera; Preci- 
sion back-reflection focusing camera; Flat plate 
camera; Film illuminator and measuring de- 
vice; Monochromator. 

In Attendance: J. S. Buhler, Technical Com- 
mercial Mgr. 


Palmer Thermometers, Inc. 

Norwood 12, Ohio 140, 142 
Exhibiting: New Products. Model 50-B  wall- 
mounted and 50-C flush-mounted type, mercury- 
actuated dial-indicating thermometer with flex- 
ible connecting armor. Regular Products— 
Red-reading mercury industrial and laboratory 
indicating thermometers; 6 in. and 8& in. mer- 
cury-actuated dial and recording thermometer. 
Repair all makes industrial style thermometers, 
furnishing red-reading-mercury. 

In Attendance: Bartlett Palmer, Pres. ; Doug- 
las H. Hitt, Dist. S.M.; Frank W. Probst, 
Sales Engr. 





Panellit, Inc. 

Chicago, Ill. ...401, 403, 405, 4107 

Exhibiting: New Products Monitoring sys- 
tems; Panascan, seanning and switching sys- 
tems; Mercury switch push buttonss. Regular 
Products. Graphic panels; Process panels; Pan- 
alarm systems; Annunciators; Level indicators, 
Control room design for power plants, chemical 
Plants, refineries. 

In Attendance: A. F. Sperry, Pres.; M. B. 
Lorig, Ch. Engr.; G. Mitchell, Engr. Panellit; 
R. A Anderson, Ch. Engr. Panascan Div. ; 
M. Tigerman, Mgr. Panalarm Prod. Div. 








Penberthy Injector Co. 
Div. Buffalo Eclipse Corp. 


BEBEROIE <2. NMI, sccosesacessssacieatensocnsved 623 
Exhibiting: New Products High-pressure 


liquid level gages for pressures up to 20000 psi. ; 
Floating shank liquid level gage valves which 


permit installation of assembled liquid level 
ages even though center measurements are 
of as much as 3/8 in. Regular Products— 
Bronze and iron liquid-level and water gage 


sets; Drop-forged steel reflex and transparent 
liquid-level gages and valves; Ejectors and ex- 
hausters; Explosion-proof sump pumps; Cycling 
jet pumps. 

In Attendance: Fred E. Ruebelmann, V. P.; 
Chas. Denis, Ch. Engr.; Arnold Lindeman, 
Engr.; Howard Strohmaier, S.M.; Clarence A. 
Jennings, Ernie Piche, Howard Hurst, L. H 
Weller, Malcolm Reed, Sales Engrs. 


Perkin-Elmer Corp. 

Norwalk, Conn. ..... rere cine 306 

Exhibiting: New Products—Mobile Model 
12-C infrared spectrometer, ‘‘an analytical lab- 
oratory on wheels” with new accessories. Reg- 
ular Products—-Flame photometers; All-purpose 
monochromators ; Infrared spectrometers; Elec- 
trophoresis apparatus. Optical and electro- 
optical design. Custom-built optical components. 

In Attendance: Dr. Van Zandt Williams, Dir. 
Sales & Research; Paul A. Wilks, Asst. Dir. 
Sales & Research. 


Potter Aeronautical Co. 
PM MRIN PU Bon acecactesasacssatcacalecassasnacds 235 


Exhibiting: Flow measuring equipment. 
In Attendance: Robert Schooley; Richard 
Franks. 


Proportioneers Inc. 

Providence, R. I. ......... osahasen 005, 507 

Exhibiting: New Products Fuel blender for 
automatically and continuously blending two 
liquids in a fixed ratio; Demonstration unit for 
mechanical differential Synchro-Master device ; 
Automatic gasoline and lubricating oil blenaer 
with additional gravimetric equipment for dye- 
ing and inhibiting gasoline. Regular Products— 
Adjust-O-Feeder ; Treet-O-Unit. 

In Attendance: RK. P. Lowe, Pres.; P.V. 
Crowther, Ind. Engr.; J. R. Hefler, Dev. Engr. 


Radio Corp. of America 


Harrison, N. J. ..... 
Exhibiting: Industrial 
totubes; Test equipment. 
In Attendance: Howard Hafker, Robert Lord. 


soneeree 705, 707 


electron tubes; Pho- 








Refinery Supply Co. 
TATOO. By. COMIRS: -eiassicsscnccvesencscess 435, 437 


Exhibiting: Ac-Me_ recording gravitometer ; 
Ac-Me specific gravity balance; R. S. dead- 
weight tester; R. S. dead-weight gage; R. S. 
midget industrial thermometers; A.S.T.M. Yel- 


O-Bak flat-bore thermometers. 

In Attendance: A. W. Chandler, Ch. Engr. ; 
J. B. Okeson, S. M.; F. Sweeney, Jr., H. H. 
Holmes, D. D. Hampton, Sales Engrs. 


Republic Flow. Meters Co. 
Chicago 47, Ti. ....scccccesesss 130, 432, 436 
Exhibiting: New Products Telemaster  elec- 

tronic master control system for steam gene- 

rators and process control, eliminates effect of 
distance between central control board and 
points of regulation, will be in = operation; 

Model P-0331 general-purpose differential-pres- 

sure transmitter, uses small lighter-weight 

measuring element than previous models; Batch 
control integrator, uses photoelectic pickup of 
watthour type integrator disk staff to operate 
predetermined electric counter to shut down 
flow after predetermined quantity has passed. 

Regular Products—-Models P-0307 and P-033 

differential-pressure transmitters, pneumatic 

type; Pneumatic-electric integrating meter. 
In Attendance: 5S. Williams, G. F. Nor- 
] Bell, C. W. 









wood, W. E. Mannon, Par- 
sons, Sales Engrs.; G. Lindemann, Design 
Engr.;: G. S. Hendrickson, V.P.; J. B. Me- 


Mahon, Mgr. Sales Pro. 


Research Control Instrument Co. 
Tulsa, Okla. 


Exhibiting: New Products— Automatic con- 
trollers, 2-15-psi. output for pressure, level and 
flow, integral, panel or remote; Reversible top- 
work and bellows seals for research Minim 
flow valves; Regulator, back-pressure, self-op- 
erated, bellows diaphragm, all-stainless in 1/8 
in. and 1/4 in. IPS; Displacement level con- 
troller, reversible, proportional, with or without 
air relay, miniature float operated from within 
gage glass. Relay valves, miniature, %-way, 
1/8 in., 1/4 in. and 1/2 in. IPS only; Steam- 
trace and ambient-temperature controller for 
steam, gas or fuel oil; Temperature controller, 
full-throttling, reversible, proportional and 
range adjustable, non-indicating (—50 F. to 
1800 FE.) with no thermocouple, filled bulb or 
resistance element. Regular Products — Auto- 
matic control equipment in miniature; Minim 
flow valves up to 1/2 in. ISP only; Associated 
controllers, specialties, and specially designed 
components; Panel-board clocks, spring-wound 
and electric. Design, development and produc- 
tion of automatic control equipment. 

In Attendance: Roy Horton, Owner; W. J. 
Claffie, Sales; W. A. Diament, Sales Consultant ; 
Lou Horton, Sec.-Treas.; Paul G. Exline & 
Associates. 





Robinson Orifice Fitting Co. 
Los Angeles 23, Calif. 332 


Exhibiting: New Products -Orifice fitting 





with pressure seal, suitable for 6000 psi. work- 
ing pressure, hydrostatic test in excess of 10000 
psi. Regular Products—Robinson Types “E” 
and “H" orifice fittings; Robinson flangeweld 
with meter runs; Orificemaster fitting. 

In Attendance: M. N. Aitken, Robert Aiken, 
Robert Hazard, Allen Brown, Oliver W. Muff. 


Rockwell Mfg. Co. 

Pittsburgh 8, Pa. ........... .706, 708, 710 

Exhibiting: New Products—Standard 8-day 
chart drives; Midget chart drives, smaller than 
standard models; Rockwell instrument process 
control system, automatic § sensitive control 
adapted to high-pressure balanced-valve regu- 
lators; Differential controller for orifice meter 


runs, used in connection with  cylinder-op- 
erated Nordstrom plug valves. Regular Prod- 
ucts——Mechanical chart drives; Orifice flow 


meters; Chart integrator; Gas test flow meter; 
Flow indicating meter; Displacement meter for 
liquid flow. Equipment for liquid and gas meas- 
urement for various types of industry. 

In Attendance: J. L. Cottrell, Mgr. Integrator 
& Orifice Meters, Tulsa; C. K. Madison, Dist. 
Mer., Houston; E. V. Bishoff, Sales Supervisor, 
Pittsburgh; E. A. Mowrey, Factory Service 
Engr., Pgh.; T. I. Stacy, Sales Engr., Houston ; 
K. H. Rembert, Sales Engr., J. H. Walters, 
Munn, Sales Engr., P. H. Luckett, 

Engr., B. W. MecKalip, Sales 


Super., R. J. 
Factory Service 
Engr. 


Milton Roy Co. 

Philadelphia 18, Pa. ................ 126, 428 

Exhibiting: New Products——‘miniPump” and 
“miniAir’ for controlled-volume pumping of 
clear liquids at pressures up to 20 psi, motor- 
driven by 1/12 or 1/6 hp. motors, types are 
simplex, duplex, multiplex (all delivers pulsat- 
ing flow), and “Constametric” (delivers straight- 
line continuous flow). Regular Products—-Sim- 
plex pump; Constametric pump; “AiRoy” 
pump; “aiROYmetric’” pressure generator, all 
controlled volume. 


In Attendance: Robert T. Sheen, Pres.; Wm. 
T. Griffiths, V.P. Sales; Donald H. Jones, 
S.M.; M. N. Dannenbaum, Pres. M. M. Dan- 


Co.; Stanley S. Williams, George 
Neal R. Mannon, J. H. Palmer. 


nenbaum 
Norwood, 


R-S Products Corp. 

Philadelphia 44, Pa., 131, 135, 137, 139 

Exhibiting: Butterfly valves; Leveltronice con- 
trol system; Strainers; Shock absorbers. 

In Attendance: R. C. Ayers, S.M.; G. B. 
Crawford, Ch. Engr.; H. Hollingsworth, Ch. 
Draftman; D. C. Culver, W. O. Ressler 
Dugan, Sales Engrs.; O. W. Muller, P. 
Roche, M. O. Schultz. 





Ruska Instrument Corp. 

ROMMHOERNS BOMCRIN «6c, ccseecscccsecoassesecasicad 615 

Exhibiting: New Products Magnetic observ- 
atory instruments including earth-inductor and 
theodolite magnetometer; Bottom hole sampler 
for taking oil and gas samples from bottom 
of oil wel. Regular Products Magnetic pros- 
pecting, expedition and observatory instruments ; 
Petroleum engineering and core analysis equip- 
ment, 

In Attendance: W. BK. Luton, J. W. Turner, 
Design Eners.; R. W. Brennen, L. E. Jarrett, 
Physicists; S. H. Buckley, Prod. Engr.; C. 
Miks. Supt. Inst. Shop; W. R. Sudlow, Ass’t. 
Prod. Engr. 


Sarco Co., Ine. 

DROW WOM ES ING oF aiscssissctscarecass TT, 119 

Exhibiting: New Products Sarcostat Type 
“O”" hydraulic motor-operated valve available 
in sizes 1/2 in. to 6 in. single-seated and 1/2 
in. to & in. double-seated, for operation by re- 
mote manual switch or various types of ther- 
mostats or pressurestats TR-19 temperature 
regulator, self-operated liquid expansion type 
regulator in 1/2 in. and 3/4 in., suitable for 
steam heating applications on pressures to 50 
psi; Steam traps, Sarco float traps with ther- 
modynamic air vent to prevent air binding of 
the trap under starting and operating con- 
ditions. Regular Products Self-operated and 
electric temperature controllers; Liquid blend- 
ing valves; Level controls; Steam traps; Strain- 
ers: Air vents; Sight glasses. 

In Attendance: A. Milnes, Dir.; H. F. Col- 
lins, Dir.; F. M. Esch, J. C. Waliler, D. G. 
Founds, *h Condit Inc. Houston Reps. 





Schutte and Koerting Co. 
Cornwells Heights, Pa. ...... 639, 641 
Exhibiting: New Products Pneumatic, record- 
ing and controlling Rotameters available with 


receivers manufactured by most instrument 
companies. Regular Products Indicating Ro- 
tameters; High-pressure Rotameters; Record- 


ing Rotameters; Flow indicators; Specific grav- 
ity indicators; Electric recording Rotameters ; 
Electronic recording Rotameters; Pneumatic 
recording Rotameters. 
In Attendance: 0. X. 
H. ©. Sears, Edwin T. 


Heinrich, W. F. 
Scruggs, B.C, 


Dydak, 
Werlla. 
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Scientific Apparatus Makers Association 


RID TRU > cacchsrstssvcciepvvesorsespuiores .....601 
Exhibiting: Display of the services of the 
Scientific Apparatus Makers Assn. Literature 


will be made available. 

In Attendance: Donald F. 
rector of Public Information ; 
Secretary, Public Information. 


McCammon, Di- 
Barbara Condo, 


of gy 

oe 744 
Pyrometer; Type 

Regular Products— 

Servo- 


Servo Corp. 
New Hyde Park, L. I 
Exhibiting: New Products 

2400 RF signal generator. 

Bolometer; Preamplifier; Power Supply ; 

Servoboard; Servo amplifiers. 

In Attendance: Henry Blackstone, S. N. 

Howell: Wm. Derganc; F. G. Willey; E. M. 

Wormser; T. A. Westover. 


S. Morgan Smith Co. 

York, ..131, 135, 137, 139 

Exhibiting : Products Non-lubricated 
plug valve for service; Package ac- 
cumulator systems. Products Roto- 
valves, 
needle relief valves; 
Leonard trash rack rakes; 
Axial flow pumps for large capacities ; 
trollable-pitch ship propellers. 

In Attendance: Carl J. Wilcox, Mgr. Valve 
Div.: George J. Wilkes, Dist. Mgr. Southwest 





New 
pipeline 
Regular 
non-lubricated cone type valves; Angle 


Howell-Bunger valves ; 
Hydraulic turbines ; 
Con- 


Territory; Eugene H. Myers, Curtis W. Lau, 

Sales Engrs. 

Southwestern Industrial Electronics 
RR Rs URINE ssscpsvcsecscosesoncesonn 621 


Exhibiting: New Products—-Model “R” A-c. 
d-c. electronic voltmeter; Model “‘L’” VLF os- 
cillator; Model “D” d-c. amplifier; Model “C”’ 
resistance meter; Model “G”  transducifier 
‘R” Series miniature’ transformer. Regular 
Products—-Mode]l M-2 wide-range oscillator; 
P-11 portable seismograph; CRO-1 multi-chan- 
nel CR recording oscillograph; Model P-2 elec- 
tronic potentiometer. Research and _ develop- 
ment. 

In Attendance: 





H. J. Girard, V.P. Sales; 


Louis W. Erath, Ch. Engr.; Sidney Hatchel, 
Bob Meachum, Bill Kennedy, Engrs. 
Streeter Amet Co. 
Pe IN RUN, sssecscnceconsascrisend 110, 116 
Exhibiting: New Products Electronic scale, 


records weights and temperatures. egular 
Products—-Pulse-count recording instruments ; 
Time-interval recording instruments ; Revolution- 
count recording instruments ; Predetermined 
counting Instruments. 

In Attendance: James Quinn, Paul Becher, 
John Marauardt, V. C. Kennedy, Jr., Engineers. 


Superior Electric Co. 
ORI CODES scccssensccspinsvconciotee 120, 122 
Exhibiting: New Products -Varicell D-c. 

supplies, provides a stabilized and reg- 

ulated variable d-c. output voltage from fluc- 
tuating a-c. power lines. Regular Products— 

Powerstat variable transformers; Stabiline au- 

tomatic voltage regulators; Varicell d-c. power 

supplies; Voltbox a-c. power supplies; Superior 

5-way binding posts. 
In Attendance: J. S. 

Ward, John F. Gaumer, Dan L. 





power 


Louden, S.M.; L. R. 
Colbath, Sales 


Reps.; Walter A. Anderson, Ad. Dept. 

Surprenant Manufacturing Co. 
RUIN, © TRIIIIIDS,. .csvisisnsinonvinerncncesscnsonvees 242 
Exhibiting: New Products Surflon (Teflon) 


insulated wire, high and low temperature op- 
eration (250 C. to minus 65 C.) low dielectric 
constant, high insulation resistance, low loss 
available in wire and small coaxial cables; 
Surflene (Kel-F) insulated wire, 150 C. resist- 
ance to flow at high temperatures, low dielectric 
constant, high insulation resistance, high di- 
electric strength, constant capacity, available 
in wire and coaxial cables; Surco-A-10 insu- 
lated wire, 105 C. vinyl, JAN-C-76 and Un- 
derwriters approved. Aircraft wires, low ten- 
sion, good flexibility at high and low temper- 


atures, resistant to moisture, acids, oils, syn- 


thetic hydraulic fluids light weight, emergency 
short circuit protection. Regular Products— 
Sureo B-2 hook-up wire (JAN-C-76) coaxial 








cables and JAN-C-17a approved RG _ cables, 
shielded wires, multiconductor > tubing, 
hearing aid, extra flexible wire. ial cable 
and wire design. 

In Attendance: Albert H. Surprenant, Pres. 
& S.M. George E. Forsbeg, V.P. & Plant 


Consulting Engr. ; 
Surprenant, 


Alexander, 
Sales Engr.; R. 


Mer.;: D. C. 
H. M. Robinson, 
Salesman. 


The Swartwout Co. 
Cleveland 12, Ohio .......... 342, 344, 346 


Exhibiting: New Products Pressure. tem- 
perature, level and flow controllers; Manual- 
auto selector panels; Flow-regulating valves; 
Valve Positioners. Regular Products—Flow 
regulating valves; Pressure and temperature 
controllers. 


In Attendance: Kenyon Swartwout, Ch. Engr. ; 
Charles Swartwout, Development Engr.; R. K. 
Dick, Adv. Mgr.; M. M. Ward, Sales Mer. 
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Taylor Instrument Companies 
Rochester 1, N. Y. .......... 511, 513, 515 
Exhibiting: New Products-Transet Tri-Act 

controller, pneumatic force-balance non-indi- 

cating controller for pneumatic transmission 
systems features new control circuit with Pre- 

Act (rate response) acting before reset; Transet 

Bi-Act controller, pneumatic force-balance, pro- 

portional with reset only, one knob adjustment; 

Transaire differential pressure transmitter, force 

balance, companion instrument to Transaire 

temperature and pressure transmitters. Regular 


Products-—Instruments for indicating, recording 
and controlling temperature, pressure, flow, 
liquid level, humidity and density. 

In Attendance: R. E. Olson; F. S. Ward; 
A. J. Fleig; J. S. Detwiler; G. E. Heller; R. N. 
Pond: R. E. Clarridge; G. E. Howard; H. W 
Stoll. 

Telechron Inc. 
TS eee eT. 236 


New Products Type H-13 motor 
3 but with newly-designed 
Synchronous 
Com- 


Exhibiting: 
similar to Type H 
field structure. Regular Products 
timing motors; Electric chart movements ; 
mercial clocks; Timers. 

In Attendance: D. E. Perry, Ind. Sales Mgr. ; 
Cc. B. Dix, Motor Sales Mgr.; R. E. Zucker, 
Superv'sor Motor Sales; M. C. Huie, Sales Rep. ; 


F. T. Bees, Sales Engr. 
H. O. Trerice Co. 
SPIER IONE RU, PUMMEUS .esccnséssvecsssseresseosced 310 


Exhibiting: Thermometers -industrial, dial, 
recording; Controllers—self-operating, air-op- 
erated; Pressure gages; Air filters; Steam traps. 

In Attendance: W. Darby, Houston Rep. ; 
Donald Parker, Dist. Mgr.; S. B. ercer, Divi- 
sional Mgr.; J. L. Brackett, Sales Mgr. 


Trinity mg og Corp. 

Roselle Park, N. J. ....sccese00-0 410, 416 

Exhibiting: New gh Rene Trin-Vue_ sight 
flow indicators, fabricated design using lap joint 
flanges and sealing the glasses in place with 
“O” rings, particularly intended for corrosive 
services. Regular Products—Thermocouple wells ; 
Thermometer sockets; Thermometer test wells. 

In Attendance: George R. Feeley, Pres.; 
James V. Mannion, V.P. Engrg.; Robert C. Axt, 
Sales Engr. 


United States Gauge Div. of 
American Machine and Metals Inc. 

SON RED MURS Secssssavesuveoocescoesd 718, 720 

Exhibiting: Diesel locomotive internally-illu- 
minated pressure gage; 16 in. laboratory test 
gage; High-pressure solid-front protected gage; 
Remote-indicating hermetically-sealed aircraft 
transmitter: Protected and cleanout type chem- 
ical gage; Electric transformer pressure gages ; 
Low-range absolute pressure gages; General- 
purpose welding boiler and household heating 
gages and thermometers ; Pressure alarm 
switches. 

In Attendance: I. N. Becker, V.P. & Gen. 
Mgr.: A. E. Le Van, Dir. Sales & Eng’rg.; 
Charles A. Frank, Jr., Gen. S.M.; Claude H. 
Fluck. Ass’t. S.M.; J. H. Allen, Agent; E. G. 
Lagarde, Agent. 


U.S. Navy Dept. 
Washington, D. C. ....... pecnnewea Lobby 
Exhibiting: Electronic equipment; Ordnance 
equipment; Naval Research Laboratory equip- 
ment; Ordnance Laboratory equipment ; Applied 
Physics Laboratory equipment. 


University of Houston 
ee Oe | Tse em | | 


Vapor Recovery Systems Co. 
Compton, Calif. een 
Exhibiting: New Products—-Fig. No. 253 

Varec automatic tank gage, mechanical, in- 

stalled on tank to indicate liquid level at tank 

by calibrated tape, tape drives electronic trans- 
mitter gager; Varec Fig. 850R electronic trans- 
mitter gager with Varec Fig. No. 801 electronic 
gager receiver, for remote reading of liquid 
levels when used with automatic tank gage; 

Varec field telephone link transmitter, allows 

accurate liquid level readings at desired remote 

points using telephone or power plant transmis- 
sion. 

In Attendance: Frank V. Long, Sr., Pres.; 
Frank W. Kendrick, Ch. Engr. Electronics 
Dept.; W. L. Killian, Mgr. Sales Pro.; John L. 
Shaunty, Houston Rep. 





Veeder-Root, Inc. 

Hartford 2, Conn. .................. 402, 404 

Exhibiting: New Products—-Engine rev-hour 
moter; Ammunition rounds counter; New style 
predetermining counters; Panel-mounted mag- 
netic counters; 360-degree indicator; New high- 
speed counter; Gas meter counter. Regular 
Products—Ratchet, revolution, direct-drive me- 
chanical counters; Textile measuring counters ; 
Predetermining magnetic counters, reset and 
non-reset. 





In Attendance: W. R. Soderquist, Sales Fy 
B. Perkins, Dist. Engr.; C. C. Lomi ard 
Chicago Dist. Mgr.; G. L. Logan, Sales My 


Wallace & Tiernan Products, Inc. 
Belleville 9, N. J. ................. cstecets Se 


Exhibiting: Pressure gages; Vacuum gages; 
Mercury manometers; Dial manometers, Elec. 
tric marine beacons. 

In Attendance: Warren F. Haring, Sales 
Mer.; Lester E. Demler, Sales Engr.; Car! ¢, 
Friedrichs, Dist. Mgr. 


Weatherhead Co. 
Cleveland 8, Ohio ......... prises 202, 204 


Exhibiting: New Products—Reusable hose ends 
and hose, low-, medium- and high-pressure hose 
for all industrial applications; Single- and 
double-fabric braid, double-wire braid and two 
types of single-wire braid with reusable ends 
for each; Bundyweld tubing, double-wall copper. 
brazed steel tubing for all industrial applica. 
tions. Regular Products—Ermeto steel and stain- 
less steel tube fittings; Pipe fittings; Steel SAE 
37-degree flare fittings; Brass 45° SAE fittings; 
Brass compression and brass inverted flare fit. 
tings. 

In Attendance: A. D. Hodge, S.M. Ind. Div.; 
C 





A. J. Culbert, Ass’t. S.M. Ind. Div.; N. C. 
DeVilling, R. E. Wolfe, J. R. Holiger, Sales 
Reps.; F. L. Nemeth, Service Engr. 
W. M. Welch Mfg. Co. 
oe) ie CES | | ESR ae ne ..209 
Exhibiting: New Products—An accessory to 


convert the Densichron densitometer into a 
photometer for the color quality control of 
flour, stearic acid-ceramics and food products 
requiring diffuse illumination to correctly eval. 
uate color. Regular Products—Duo-Seal high- 
vacuum pumps; Welch stainless steel trip bal- 
ances; Electrical measuring instruments; Re- 
sistance boxes; Slide-wire rheostats ; Densichron 
densitometer. 

In Attendance: R. C. Hoffman, Sales Dept.; 
Charles Williams, Sales Engr. 


Weston +S" Instrument Corp. 
ly ie Se nc er 442, 444 
Exhibiting: New Products—Averaging ther- 

mometer for volumetric determination of liquids 

in storage tanks; Weston recording potentiom- 
eter; Moisturonic moisture meter; Constant- 
current power supply instrument. Regular Prod- 
ucts--Relays ; Thermometers ; Hydrometers ; Test 
equipment; Photoelectric cells; Recorder-con- 
trollers; Portable testing instruments: Indue- 
tronic d-c. amplifier; Multiple indicating con- 
trollers. 

in Attendance: R. T. Pierce, S.M. Therometry 

and Control Div.; A. G. Koenig, Gen. S. 

Tagliabue Inst. Div.; L. Van Blerkom, S.M. 

Tagliabue Inst. Div. 


Wheelco Instruments Co. 

& Ye A | | cee 326, 328 

Exhibiting: New Products—Multipoint strip- 
chart recorders, provide up to six permanent 
records of process variables on one chart, oper- 
ate with primary elements such as_ thermo- 
couples and radiation detectors; Capaciline, 
supplementary control device which anticipates 
the fuel needs of controlled heating equipments. 
Regular Products—-Single-point strip-chart re- 
corders; Pneumatic control strip-chart record- 
ers; Flame-otrol combustion safeguard; Model 
292 Capacitrol; Panelmount Capacitrol; Model 
792 Limitrol; Six-point resistance thermometer 
controller Portable pyrometer; Portable po- 
tentiometer. 

In Attendance: Fred A. Hanson, Pres. ; Chas. 
L. Saunders, Exec. V.P.; C. A. Gates V.P. East 
Div. Mgr.; R. A. Schoenfeld, V.P. West Div. 
Mer.; E. Schneider, V.P. Res. & Devp.; R. 
Ramthun, Appl. Engr.; H. W. Bluethe, Adv. 
Mer.; J. C. Freyberg, Ass’t. Adv. Mgr.; Geo. 
Hatfield, Houston Dist. Sales 


R. L. Wilson Co. Inc. 

EROMBUION BS, TPWOS nsscccscccsassssscnscosseess 741 

Exhibiting: Tachometers (mechanical and elec- 
trical); Anenometers; Counters; Pressure and 
vacuum gages; Electrical instruments; Temper- 
ature controllers. 

In Attendance: L. D. Stewart, Jr., V.P. and 
Mer. Inst. Div.; J. C. Gilmore, S.M.; 
McIver, V.P. and Mgr. Chem. Div.; 
Jones, Inst. Sales and Service ; R. 
Pres. and Gen. Mer. 





Wilson, 


Wollensak Optical Co. 

UII, ON, MIS ose sssscsnsssnnsencoosiscoes 

Exhibit'ng: New Products—-Fastax high-speed 
motion-picture camera and accessories. A high- 
speed motion-picture laboratory will be in oper- 
ation to illustrate the ease of analyzing motions 
that occur too fast for the eye to see in design, 
production, research and motion analysis. Res- 
ular Products—-Lenses, showing a typical series 
for quality measurements. 

In Attendance: John H. Waddell, Mgr. Fastax 
Div.: E. A. Springer, Pres.; Eugene Turuls- 
Physicists. 
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THE HAYS CORPORATION 


MICHIGAN CITY 8 , INDIANA 
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in these 5 areas of 
control 


Electric type for: 


Boilers Leowtiagad 
marine 





Glass & ceramics furnaces 





Metal heat-treating furnaces 





Open hearths 


control of pressure, 
draft, airflow, fuel 
feed, and ratio 





Panels 


Chemical 


hand (orsat) 


Mounting of boilers & in- 
dustrial instruments 


measurement of CO, CO? & 


oO? 


: write for 
s.| bulletin 





49-605 
42-520 


47-842 
48-750 
43-586 


50-773 





automatic 


measurement of CO? 








Electronic—automatic 


measurement of O? and 
thermal conductivity 


measurement of steam, 






















































Mechanical liquid, & gas flow 50-915 
. measurement of steam, 
Elecirical liquid, & gos flow 50-800 
Positive Displacement measurement of liquid flow : oa 50-766 
Diaphragm measurement of gas flow Bi <4 42-562 
measurement of levels of oF Re 
Mechanical all liquids —open & closed Bis. 50-915 
tanks Pac 
oe 
measurement of levels of he 
Electrical all liquids —open & closed vis 50-800 
tanks fi 
a measurement of levels of 42-562 
cities all liquids —open tanks only 
; measurement of low pres- 
Capwage sure, draft, & differential 50-667 
48-606 
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PROCESS 


















































jn 1.S.A.Show of 1951 marks the intro- 
duction by Honeywell of an entirely new 
series of pace-setting developments in 
process control made possible through 
research and field engineering. 


These outstanding contributions to proc- 
ess instrumentation bring greater 
precision and accuracy to civilian and 
defense production alike... from labora- 
tory to pilot plant to full-scale operation. 


PROGRESS 


ea 
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See them demonstrated, discuss them 
with qualified engineers . . . at Booths 
331 to 339, Sam Houston Coliseum, 
Houston, Texas. If you are unable to 
attend, call in our local engineering 
representative for detailed information. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4482 Wayne 
Ave., Philadelphia 44, Pa. 















7el-O- Set CONTROLLER EVENLY DIVIDED FLOW METER 






...the pneumatic-balance flow ... the newest contribution to ... featuring electronic integration 
transmitter that features easy remote control that is keyed and remote transmitter with char- 
field calibration and wide range- to the trend toward graphic acterized bell. 







ability. panel instrumentation. 















« 


booths 231 40 238 










Electr-O-Pulse RELAY 


...the electric time-proportioning relay, 
with automatic reset, that delivers an in- 
termittent full heat input which is modu- 
lated on a pulse /time basis. 












Protect-O-Vane CONTROLLER 
x ? ... electronic excess temperature safety 

rr cut-off controller protects equipment and 
work loads; features plug-in measuring 


















F £ and control units. 
| | Eleetvonc7K FUNCTION PLOTTER Py 
— . .. permits the recording of a continuous } Wicrw PRECISION SWITCHES 
curve representing the relation of any two ~ 7 ...the space-saving switches with un- 
ei sg that can be reduced to a de “ usual capacity vs. size ratio, precisely de- 
a voltage. signed and ruggedly constructed for long 


é » and repetitive operation. 

| ) Eleetronc’K 2-PEN RECORDER y oN 

, P . .. records any two variables as a function C 3 NON-INDICATING CONTROLS 

of time; or, with modification, as a func- Xe ’  ,..non-indicating and non-recording con- 

tion of motion or displacement. sie trol devices for simple and inexpensive 
regulation of most process variables. 


Electr-O- Line RELAY 


7 ... the electric position-proportioning re- 


PROCESS VALVES 


ee 


} lay, with automatic reset, that delivers a <__.__... high and low lift proportional control 

nem continuous heat input which is modu- ij valves, operators and components... hand 

yoths lated according to exact process require- Hi-Lift Valves . : sre he displace- 
2nts. ment type liquid level controllers. 
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The Month’s NEW INSTRUMENTS 





In this department we report each month new devices for measurement, inspection, testing, 
computing, metering and automatic control—in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 989 


Differential-analyzer-type 
Digital Computer 


New “Maddida” (pronounced “mad 
Ida”), small commercial model of Mag- 
netic Drum Differential Analyzer built 
for Stevens Institute of Technology, 
measures 31 in. high by 21 in. wide by 
54 in. deep and weighs 400 lbs., but 








“its mathematical capacity places it in 
a class with warehouse-sized comput- 
ers.” In addition to being able to solve 
any simultaneous set of ordinary dif- 
ferential equations, it is said to be able 
to operate a chemical plant, for ex- 





ample, by evaluating information from 
instruments, making decisions and com- 
manding “valves, thermostats, stokers, 
tank levels, rates of flow, and so on.” 
These plant-control functions are per- 
formed when proper connections are 
made to input and output terminal 


466 Fig3 
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boards (1&0, Fig. 1). For use as a 
computer, ‘““Maddida” can be operated 
by office personnel (Fig. 2). Among 
distinctive features are:  revolving- 
drum metal “memory” which stores up 
to 10,000 digits and can find and use 
any stored number in less than a sec- 
ond, and use of hundreds of germanium 
crystals (Fig. 3) to minimize depend- 
ence on electron tubes.—Northrop Air- 
craft, Ine., Northrop Field, Hawthorne, 
Calif. 
Mention No. 801 when filling out card. 


Linear-scale Flowmeter 


New model of maker’s flowmeter, 
available in mechanical type with in- 
tegral recorder or in electrical typ? 
with remote recorder, features rede- 
signs of both meter body and instru- 
ment. New body (left-hand photo- 
graph) utilizes a bell-float acted upon 
by higher pressure on outside and lower 
pressure on inside, with mercury pool 


3ell is so shaped that 
is proportional to 
In mechan- 
trans- 
mitted to recorder pen through a pres- 
sure-tight bearing and a lever-system; 


providing seal. 
its vertical travel 
square-root of differential. 
ical flowmeter, bell motion is 


in electrical flowmeter, bell directly 
positions armature of inductance-bridge 
transmitter. New instrument’s integ- 
rator utilizes an inductance-ratio tuned- 
circuit shielded-vane pickup to scan 
pen’s position twelve times per minute 
and translate this periodic reading into 
a corresponding increment on a six- 
digit cyclometer register driven by a 
synchronous motor. Register has a 
seventh decimal wheel to facilitate cali- 
bration.—Brown Instruments Div., Min- 
neapolis-Honeywell Regulator Co., 4482 
Wayne Ave., Philadelphia 44, Pcnna. 


Mention No. 802 when filling out card. 





Recording and Controlling 
Infrared Gas Analyzer 


New redesigned continuous analyzer 
is for plant stream serv’ce, incorporates 
new features said to make _ possible 
wider industrial application; permits 
easy accessibility for servicing by plant 
maintenance; is more adaptable to rou- 
tine plant problems because of increased 
stability and accuracy over long periods 
and because of improved sensitivity and 
higher resistance to shock, temperature 
and humidity. Two _ explosion-proof 








models are available: one a composite 
assembly of voltage regulator, detect- 
ing unit and recorder; the other a re- 
mote-control unit (detector as far as 
600 feet from recorder). Redesigned 
unit provides a continuous quantitative 
analysis for a single infrared-absorb- 
ing component in a stream of gases. 
Ranges of concentration when cali- 
brated for CO., to maximum sensitivity, 
0 to 1 percent for 100 scale divisions; 
accuracy 1 scale division or 0.01 per- 
cent. Sensitivity depends on gas to be 
analyzed as well as other absorbing 
gases present in mixture. Instrument 
will command any final device which can 
be used with Minneapolis-Honeywell 
recorders.—Baird Associates, Inc., 33 
University Road, Cambridge 38, Mass. 
Mention No. 803 when filling out card. 





Manual Polarographic 
Instrument 


New “Model R1” is designed for re- 
search and routine polarography. En- 
tire instrument is standardized against 
a standard cell: polarizing unit di- 
rectly, galvanometer by means of polar- 
izing unit and self-contained precision 
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... there’s a need for instant, accurate reading of 
surface temperatures to prevent costly damage to 
materials in process and equipment. 


The handy Alnor Pyrocon is unequaled for 
quick, accurate reading of surface temperatures 
of molds, revolving rolls, bearings, steam traps, 
plastics, metals and many other materials. It’s a 
well balanced, handy instrument that will stand 
heavy use, yet perform with laboratory precision. 


A wide selection of thermocouples and exten- 
sion arms assures its adaption to your type of 
service. Send for Bulletin No. 4257. Illinois Test- 
ing Laboratories, Inc., Room 518, 420 N. LaSalle 
Street, Chicago 10, Illinois. 
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PRECISION INSTRUMENTS Illinois Testing Laboratories, Inc. W, 
FOR EVERY INDUSTRY Room 518, 420 N. LaSalle St., Chicago 10, Illinois 
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Fol Meanuting... 


Alk VELOCITY 


THE HASTINGS AIR-METER 








{ IDEAL FOR: 


® Laboratories 
Schools 
Air Conditioning 


Heating 
Inspection Work 


Gas Flowmeter 


@ Anywhere air or gas veloc- 
ities are to be measured 











HASTINGS WSTRUMENT COMPANY, IC. 


HAMPTON, 5, 
DESIGNERS AND BUILDERS OF RAYDIST AND SPECIAL 








Page 





The HASTINGS AIR-METER is 
ideal for measurement of air and gas 
velocities from a low of 5 feet per 
minute up to 6,000 feet per minute. 
The instrument’s unique principle of 
operation eliminates the effect of tem- 
perature and rate of temperature 
change. It is not affected by normal 
atmospheric pressure changes. A 
compact unit that weighs only 24 
ounces. May be operated from a 110 
V, 60 cycle a-c outlet or from a bat- 
tery pack. 


*Adaptable to standard extension cords 


ALSO THE HASTINGS PRECISION AIR-METER 


Developed for field or labo- 
ratory use where extreme 
sensitivity and stability are 
required. Operates on same 
principle as standard Air- 
Meter. Easily adapted for use 
as a flowmeter or with remote 
recording or indicating in- 
struments. Reading indicator 
lag is less than one second. 
Other special probes avail- 
able. WRITE TODAY for 
complete data on both 
Air-Meters. 


ELECTRONIC, 
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resistors. Metal case is 20x17 in. at 
base and 14 in. high. Features include a 
25-turn helical voltage divider accurate 
to 0.1 precent, reading to one milli- 
volt with a span voltage of 2.5 v. and 
to 2 mv. at a span voltage of 5.0 v.; 
low-resistance galvanometer with sensi- 
tivity approximating 0.005 microam- 
peres per millimeter. Multiple shunt 
from 1x to 300. Scale length: 320- 
mm. Mfr. is Patwin Instruments Div.; 
Waterbury 20, Conn. Distributor will 
be General Scientific Equipment Co., 
Hamden, Conn. 
Mention No. 804 when filling out card. 


Electronic Counter 
New “Promatic” counter has facil- 
ities for total count, rate of count, and 
predetermined count. Can count in ex- 
cess of 10,000 units per sec. Operation 








may be either accumulative or pre-de- 
termined. High-speed count obtained 
by photocell and electronic circuits; 
six-digit totalizer indicates exact count. 
Counter may be located 75 feet from 
photocell head.—General Controls Co., 
Boston 34, Mass. 
Mention No. 805 when filling out card. 





Electronic Counter 


New “Model 10” counter counts at 
rates up to 6000 per minute and dif- 
ferentiates between any two occur- 
rences as close together as 20 microsec- 
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onds. Utilizes selenium rectifiers in 
power supply. Deviations in counting 
rate do not affect accuracy. Total ca- 
pacity is 9,999,999 counts. All wiring 
is moisture- and fungus-proofed. Cir- 
cuits developed around one tube, the 
12AU7. Operates on 105 to 130 volts, 
95 watts.—Berkeley Scientific Corp., 
2200 Wright Ave., Richmond, Calif. 
Mention No. 806 when filling out card. 





Running-time Recorders 


New line of maker’s running-time 
recorders provide chart records which 
give total “on” time in hours, minutes, 
and seconds for a given period; also 





“time off” periods with the time at 
which they occurred. Feature is that 
running-time readings are magnified 
so that total operating time of a ma- 
chine can be determined to within a 
few seconds. New recorders are fur- 
nished in models suitable for wall, 
flush-panel or portable use.—The Bris- 
tol Company, Waterbury 20, Conn. 
Mention No. 807 when filling out card. 





Interval Timer 


New “Dual-Speed” electric interval 
timer for gas and electric ranges pro- 
vides settings of 0.5 min. intervals for 
first 15 min. and 5-min. intervals after 
15 minutes. Features a _ continuous 
buzzer signal. Operates 85 minutes. 
International Register Co., 2614 W. 
Washington Blvd., Chicago 12, Ill. 

Mention No. 808 when filling out card. 








Intervalometer 


New “Model 21320” pulse-generator 
intervalometer has four settings: 1 per 
2 sec.; 1 per 1 sec.; 2 per 1 sec.; 4 per 
1 sec. Other rates available in these 
ratios, up to 10 per second. Pulse dura- 
tion, regardless of dial setting, is 1/25 
sec.; accuracy +5 percent. Instrument 











ECLIPSE-PIONEER 


Announces the New Line of 


PYGMY 
SYNCHROS 


Size of pygmy 
as compared 
to AY-200 


series outline 





Eclipse-Pioneer has added a tiny new member to its great family 
of famous Autosyn* synchros. It’s the new AY-500 series, a 
precision-built pygmy weighing only 134 oz. while scaling only 


1.278” long an 


.937" in diamete: (the same diameter, inci- 


dentally, as a twenty-five cent piece). Its accuracy and depend- 
ability are assured, thanks to Eclipse-Pioneer’s 17 years of 
experience and leadership in the development of high precision 
synchros for aircraft, marine and industrial applications. For 
more detailed information on the AY-500 and other E-P Autosyns, 
such as the remarkably accurate AY-200 series (guaranteed 
accuracy to within 15 minutes on all production units), please 
write direct to Eclipse-Pioneer, Teterboro, N. J. 
Look For THE PIONEER mark oF quatity 


*REG. TRADE MARK BENDIX AVIATION CORPORATION 


REG. U.S. PAT. OFF. 


Typical Performance Characteristics 





One AY-201-3 Driving 


One AY-500-3 Driving 





One AY-500-3 
Control Transformer 


Two AY-500-3 
Control Transformer 


One AY-500-3 
Control Transformer 





INPUT 
Voltage 
Frequency 
Current 
Power 
Impedance 


OUTPUT 

Voltage Max. 
(rotor output) 

Voltage at null 
Sensitivity 

Voltage phase shift 
System accuracy 
(max. possible 

spread) 





26-volts, single-phase 
400 cycles 

88 milliamperes 

0.8 watts 

105-+-j280 ohms 


17.9 volts 

40 millivolts 

310 millivolts /degree 
23 degrees 


0.6 degrees 





26-volts, single-phase 
400 cycles 

110 milliamperes 

1.2 watts 

100+-j220 ohms 


16.2 volts 

40 millivolts 

280 millivolts /degree 
26 degrees 


0.6 degrees 





26-volts, single-phase 
400 cycles 

55 milliamperes 

0.9 watts 

290-+j370 ohms 


14.1 volts 

40 millivolts 

245 millivolts /degree 
44 degrees 


0.75 degrees 


Other E-P precision components for servo mechanism and computing equipment: 
Servo motors and systems e rate generators e gyros e stabili- 
zation equipment e turbine power supplies e remote indicating- 
transmitting systems and special purpose electron tubes. 


For detailed information, write to Dept. A 


ECLIPSE-PIONEER DIVISION of 


TETERBORO, NEW JERSEY 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


AVIATION CORPORATION 
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has compensation for temperatures 


CONTINUOUS from —50 F. to +150 F. and accelera- 
tions to 15 G; is filtered for radio in- 
terference; may be obtained hermetic- 
ally sealed.—Photographic Products, 
Inc., 6916 Romaine St., Hollywood 38, 
Calif. 


NO LABORATORY SAMPLING Mention No. 809 enon Sing out card. 
INCREASED THROUGHPUT 














Three-position Indicator 


New remote-reading three-position 
indicator 


landing-gear 


(based on maker’s aircraft 
position 


Baird -Assoctates indicator) con 


NEW MODEL 


PLANT GAS ANALYZER 


incorporating 
many requisites 
for plant stream 
service: simple com- 
ponents, ease of maintenance, 
explosion proof housing, rug- 
ged compact construction, low 
cost, ef, ..> 
Presently used for the 
measurement and deter- 
mination of: 


ETHYLENE 
in ethane and methane 
METHANE 
in other hydrocarbons 
in illuminating gas 
ETHYL ACETATE 
in toluene, ethyl alcohol 
ACETONE 
in air 


_ CARBON MONOXIDE 


se 





sists fundamentally of a rotating card 
which exhibits one of three printed 


TK, 


in air, COz: HO 









CARBON DIOXIDE 
_ » in air, CO, water vapor 
ISOBUTANE 




















in normal butane, 





other HCs 


symbols. Two solenoids draw card up or 
down to extreme positions; when neither 
is energized, spring-balanced cylindrica] 
card returns to neutral position, exhib- 
iting third symbol. Solenoids can be 
actuated by float, pressure, or contact 
switches. Sealed brass case is impervi- 
ous to dust and dirt; will pass salt- 





spray and immersion tests; can be filled 
with inert gas if required. Unit with- 
stands temperature tests from —85 F., 
to +158 F.; will pass usual aircraft 
vibration tests. Symbols on card can be 
designed to meet requirements; can be 
applied in colors, or luminous paint.— 
Special Products Div., The Riverside 
Metal Co., Riverside, N. J. 
Mention No. 810 when filling out card. 
















» ACETYLENE 
© WATER VAPOR 


Ue 


Se 


New “G Accelerator” applies a steady 
*, force of variable magnitude to instru- 
ments and component parts for air- 
craft and guided missiles. Uses: (a) 
calibrating acceleration indicating or 
reacting devices; (b) functional test- 
ing. Device to be tested is mounted on 
Mounting Pad (19) and CG or respon- 
sive-point relationship with axis is 
located from Radius of Gyration Scale 
(20). Adjustable Counterweight (1) 
is adjusted. Speed required to apply 
desired force is selected from RPM 
Radius of Gyration “G” Unit (24). 
Electrical connections to device under 
test are made to Electrical Taps to 
Console (18) and to measuring or 
power supply elements at eight Col- 
lector Rings (8) to test object. Air 
connections may also be made at Air 





Please write for application 
questionnaire on these and 
many other problems. 


The redesigned instrument 
will be demonstrated at 
Houston, ISA, Booth 215 
September 10-14. 


Baird ~Associtates Inc. 


Cambridge 38, Mass 


33 University Road 
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“G” Standard for Testing Accelerometers, etc. 
Outlets to Panel (29) and from Air 


Outlets to Table (2) to test object. 
Optical Path Directional Adjustment 
(17) is made and proper magnification 
ratio lens rotated into optical path, 
with aid of Sight Scope (25) and Focus 
Adjustment (26). Machine is started by 
switch (21) ; speed is increased by Table 
Speed Control (27) which controls Hy- 
draulic Speed Unit (6), while observing 
Tachometer Indicator (23). When se- 
lected speed is reached, 0.1-120 sec. 
Timer (28) is set; Timer Push Button 
(22) is depressed, starting time inter- 
val and energizing Revolution Counter 
Clutch (32). Table Revolution Counter 
(30) will indicate total number of 
revolutions to nearest 1/10 part in time 
interval selected. Counter may be re- 
set to zero by knob (33) and a second 
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Iolo vt Set Engin... 522 


Wherever temperatures are important to you, there’s a dependable 
American Thermometer or Temperature Measuring Instrument for 





the purpose. The line is so complete, selection for specific needs is easy, 
| whether you require accurate temperature measuring instruments 
\ | to safeguard product quality, protect equipment or control costs. 











American Thermometers and Temperature Indicators and Recorders 
are available in ranges from minus 100°F. to plus 3000°F., with 
actuation by mercury, vapor pressure, gas, bi-metal or thermocouple 
—depending on instrument type and requirements. And, to indicate 
or record temperatures accurately as far as 250 feet from the tem- 
perature source, famous “Magic Pulse” self-compensating capillary 
tubing can be supplied. 


Whether you must know the exact temperature of a kiln, processing 
vat, deep freeze — anything hot or cold — choose from the many fine 
American Thermometers and Temperature Measuring Instruments. 
New catalog gives complete details. 





Stocked and Sold By Leading Distributors 


AMERICAN RECORDING 
THERMOMETERS 





Single, double, or triple 
pens in round or rectan- 
gular cases. 10-inch 
chart with effective 
scale width of 35%” for 
easy, accurate reading. 
Chart Drive: 24-hour 
spring wound or electric. 
Actuation: mercury, va- 
por pressure, or gas. 
Ranges from minus 60°F. 
to plus 1000°F. 





AMERICAN DIAL THERMOMETERS 


Clear, bold figures on exact- 
ly graduated dials; pointer 
of contrasting color. Actua- 
tion: mercury, vapor pres- 
sure, gas, or bi-metal. 
Ranges from minus 60°F. 
to plus 1000°F. Cases for 
stem, wall, or flush mount- 
ing. 








AMERICAN TEMPERATURE INDICATORS 


A radically new pyromet- 
ric-type instrument. Com- 
bines the unique Microsen 
Balance with the sensitivity 
of thermocouple measure- 
ment. Extremely accurate, 
rugged, dependable. Power 
actuated pointer. Ranges 
from minus 100°F. to plus 
3000°F. American Tempera- 
— Recorder also avail- 
able. 

















AMERICAN INDUSTRIAL 
GLASS THERMOMETERS 


Full scale opening of 7”, 9”, 
or 12” with easy-to-read red 
mercury tubing. Ranges 
from minus 80°F. to plus 
1150°F. Straight and angle 
forms. 


SOCOSOOOSS SOOO SHSHOHEHHESEEOEEHEEEEEHEHESE SESS EEESEESEEEOESEHESESEEESEOESEEESESES 

















sail 








A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 





MAXWELL 
oO an aie 
= 5 MAKERS OF ‘AMERICAN’ ELECTRICAL AND INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, 
Hf M ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES. BUILDERS OF ‘SHAW BOX’ CRANES, ‘BUDGIT’ AND 

a ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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ONE- 
PACKAGE 
CONTROL 
SYSTEM {| 

for | 
DIFFERENTIAL 
TRANSFORMERS 
or 
STRAIN GAGES 


at the Flip 
of a Switch 


The Dyna-Myke Model 129-8 
is a precision, high speed, dynamic micrometer 
using linear differential transformers as the 
sensing element. It measures and provides for 
recording such phenomena as force, torque, 
strain, vibration, acceleration, temperature, 
pressure, thickness, surface finish, etc., with a 
linear frequency response of DC to 1000 cps. 
Direct displacements are measured in five 
ranges from +.1 inch to +10 micro inches. 
On standard magnetic recorders a sensitivity 
of 1 micro inch per millimeter is available. 
A toggle switch converts the Dyna-Myke to a 
high frequency, high sensitivity strain gage 
indicator. The output is used to drive any 
type of magnetic, null balance or galvanom- 
eter recorder—or the DC or modulated 
carrier may be viewed on an Oscilloscope. 
Selsyn motors may be driven for remote 
indication or control. Request Technical Bul- 
letin 129-B for full details. 


DY NA- 
METER 


The Dyna-Meter Model 144, when 
used with the Dyna-Myke, indicates by neon 
lights the peak plitude of transients as 
fast as 1 millisecond. This indication may be 
instantaneous or a memory feature may be 
used to maintain the reading until reset. 
Built-in power relays provide on-or-off con- 
trol to any plus or minus limits established by 
the Dyna-Myke. The combination of the Dyna- 
Myke and the Dyna-Meter offers many 
applications to industrial processes resulting 
in the elimination of scrap af the source. Uses 
in connection with machine tool operations are 
particularly impressive. Request Dyna-Meter 
Technical Bulletin 144. 

Custom Builders of Electronic Instruments Since 1943 


INDUSTRIAL 
ELECTRONICS, 
INCORPORATED 





















8064 Wheeler St., Detroit 10, Mich. 





Page 918-—-Instruments—-Vol. 24 


NEW INSTRUMENTS 





count made immediately. Unit is rug- 
gedly constructed of Dural. Heavy 
Guard Rail (5) prevents possible harm 
from objects inadvertently left unse- 
cured on table. Vibration Isolating 
Pads (13) eliminate troublesome vi- 
bration to test object. Performance 
data: Speed range, 0-410 rpm; force 
range, 0-110 G; load capacity, to 25 
Ibs. @ 50 G, 15 lbs. @ 75 G and 10 lbs. 
@ 110 G; accuracy, 0.1 rev. at al! 
speeds; drift, less than 0.5 percent; 
vibration, 0.03 G_ resolution.—Genisco 
Inc., 2233 Federal Ave., Los Angeles 
64, Calif. 
Mention No. 811 when filling out card. 


Vacuum Gage 


New McLeod gage, suitable for 
ASTM. proposed test for reduced pres- 
sure distillation of petroleum products, 
has scales graduated in both “square” 
and “linear” systems. Readings are 
made directly in mm. values, and indi- 
vidual precise calibrations of ratios of 
volumes can also be made directly. 
Other features include a trap to pre- 
vent mercury overflow, extra-heavy- 
wall mercury reservoir, air filter to 
prevent contamination of system, plus 





Heater 


New “Type 102 Fintube” consists of 
stainless-steel outer shell with expan- 
sion section and Inconel center tube, 
with integrally-weided extended-sur- 
face nickel fins. Heats air, special at- 





Relay Test Set 


New “Model SP-MBE All-in-one” 
single-phase relay test board provides 
facilities to test single-phase power 
system relays and single-phase ele- 
ments of polyphase relays. All instru- 
ments and controls are mounted on 


a constriction of main tube that pre- 
vents breakage of flask by a sudden 
return of mercury. Range: 0.1 mm. to 





20 mm. linear, and 0.01 mm. to 20 mm. 

square.—HWmil Greiner Co., 20-26 N, 

Moore St., New York 18, N. Y. 
Mention No. 812 when filling out card. 





35@ 


mospheres, gases, or tquids without 
contaminating them witn products of 
combustion. Temperature ranges to 
1600 F.—from atmospheric to high 
presures. Heaters use oil or gas fuel.— 
Brown Fintube Co., Elyria, Uhio. 
Mention No. 813 when filling out card. 





front vertical surfaces of board and 
of bench. Alternating current output 
ranges: 1, 5, 10, 25, ai.d 125 amps; a-c. 
potential output ranges: 1.5, 7.5, 39, 
and 150 volts. Phase-angle meter meas- 
ures electrical degrees between current 
and potential circuits. One 3-amp. 6- 
volt d-c. output circuit permits use of 
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HEATER 


aww ACCRITEM RE 





Two 
WATER HEATING SYSTEM 


gereceee 


; 
| ACCRITEM REGULATOR 
: } Reverse Acting 


Only a few of many uses 


-TEMPERATURE POWERS ssn REGULATOR 


TEMPERED WATER TO 
q BUILDING FIXTURES 
THERMOMETER 





POWERS 3. WAY FLOWRITE VALVE ~= 




































CHECK VALVE 
HIGH TEMPERATURE WATER TO y Easy to 
cali KITCHEN, LAUNDRY OR PROCESSES 4: adjust 
BRE * 
etna \ 
oo 
-.. Alt OR WATER 
steam SUPPLY TO REGULATORS — 
WATER HEATER £ . 7 é ’ ompressed 
oh air or water 
POWERS PLOWRITE VALVE | operated 











ener name POWERS POWERS ACCRITEM 





CIRCULATOR G 4 
rena ives 
RETURN ——=—= CHECK VALVE 






FLOWRITE 
— VALVE 
Direct Acting 











cael Use Accritem Regulators to control diaphragm op- 
ae erated valves or dampers.They save labor, stop losses 
> cr sn, caused by over-heating and have the following — 


IMPORTANT ADVANTAGES 








COOL WATER 


© Adjustable Sensitivity and over-heat protection. 


ADJUSTABLE MINIMUM BY-PASS 


® Calibrated Dial temperature adjustment. 











SuPPLy 


‘ 
‘ 
‘ 
{ “HEATING 
' OR COOLING F— — eS ae 
‘ MEDIUM 4 


SS 
HOT WATER 











, POWERS 3-WAY 
POWERS ACCRITEM ' FLOWRITE 
“*— REGULATOR 


© Simple, Rugged Construction withstands vibration 
and insures many years of reliable service. 


VALVE 
BY BY-JPASS ® Temperature Ranges 50 to 250° F. and 150 to 350° F. 


® Easy to Install Requires 15 lb. supply of compressed 
air or water for its operation. 


Small Size — regulator head is only 2%” x 354", sen- 
sitive bulb is 12” long with 14” I.P.S. connection. 


and METAF 
Diaphragm Valves 
controlled by a POWERS 


arre ’ . 7 ‘ pr 








TEMPERED WATER 


JACKET WATER CONTROL 
FOR DIESEL OR 


GAS ENGINES 
COOL WATER 













== OR = 
COOLING CONS 


— 


provide an unbeatable 
combination for better control 


and lower maintenance 





Write for Bulletin 316—or phone our nearest office for 























_- METATLOW pay G naga prices and further information about POWERS 

pane ne Padi ACCRITEM regulators and diaphragm valves. 

nent hae WATERSPRAYS — ¢——ag——y neouLaroR 
SS NS= Se oretuen 
SS -_ - 

—~ = Peco she. " . me nes >a mm _ 
S WATER HEATER 3 <§ : T id E p Oo AY ¢ Le € gp 3 ¢ tae AT Oo ie ¢ © 2 
< eS —s OFFICES IN OVER 50 CITIES » See Your Phone Book 














METAFLOW t 


VALVE REGULATOR 





CHICAGO 14, ILL., 2720 Greenview Ave. » NEW YORK 17,N.Y., 231 E. 46th St. 
LOS ANGELES 5,CAL.,1808 West 8th St.» TORONTO, ONT.,195 Spadina Ave 
MEXICO, D. F., Apartado 63 Bis. (AMG 











60 Years of Temperature and Humidity Control 
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Any of these 


may be used with 
HILLS-McCANNA 
Diaphragm Valves 
for automatic or 
remote operation 


The extreme flexibility of Hills-McCanna dia- 
phragm valves makes it possible to satisfy virtually 
any preference or requirement in the use of mechan- 
ical operators. All of the operators listed above plus 
others are applied to standard Hills-McCanna sliding stem 
valves to provide complete units that utilize your existing 
7 operating methods. 

Designed especially for conveying “hard-to-handle” fluids 
such as acids, alkalis, volatile and viscous substances, slurries, 
semi-solids, etc. Hills-McCanna diaphragm valves give you the 
advantages of special” design on a standardized basis. Sizes range 
from %” through 14” (not all methods of operation are available 
in all sizes); pressure up to 150 psi; temperatures to 180°F. (some 
applications to 220°F.). Write for complete information, HILLS- 

McCANNA CO., 2364 W. Nelson Ave., Chicago 18, IIl. 


HILLS-M‘CANNA 


Proportioning Pumps 
Porce-Feed Lubricaters » Magnesium rbltoy Castings 
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conventional cycle-counter to indicate 
relay tripping time. Delivery 90 days, 
—Arthur E. Booth Co., 4124 Beverly 
Blvd., Los Angeles 4, Calif. 

Mention No. 814 when filling out card, 


Surface Tension Instrument 


New “Sur-Ten Meter” is for routine 
surface tension control under produc- 
tion conditions; can be used by inex- 
perienced personnel. Surface tension 


KUSHNER’S 
SUR -TEN 
METER 





measurements can be made in less than 
five minutes where accuracy to within 
two to five percent is sufficient. It is 
made of plate glass, 7x 5x1 in. Scale 
is printed with a fired ceramic enamel 
so that instrument can be used in con- 
tact with all solutions except those 
containing free fluorine ions.—Joseph 
B. Kushner Laboratories, Stroudsburg 
1ST, Penna. 
Mention No. 815 when filling out card. 


Wind Velocity Recorder 


New wind velocity recorder provides 
both instantaneous indication and a 
strip chart record of wind velocities 
between 0 and 200 mph.: range 1, 
0-50 mph., range 2, 5-200 mph., on log- 
arithmic scales. Range switching is 
either manual or automatic. Instru- 
ment is furnished with either a direc- 
tional or a horizontally non-directional 
probe. Probes are of thermopile type: 
no moving parts, compensated for tem- 
perature and rate-of-change of tem- 
perature. Accuracy and calibration un- 
affected by lead length, nor by aging or 
exposure of probe. (Special: thermo- 
stated heater in probe to _ prevent 
icing.) Operation is from 110-volt 60- 
cycle supply. Voltage regulation elim- 
inates effect of line voltage variations. 
Recorder may be supplied with either 
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a quick response for high’ sensitivity 
or « damped response for average- 
velocity readings. A wide choice of 
char! speeds is available.—Hastings In- 
strunient Co., Inc., Super Highway and 
Pine Ave., Hampton 10, Va. 


Meation No. 816 when filling out card. 


Automatic Titrator 


New “Model 19 Autotrator” is said 
to provide high-speed fully-automatic 
titration at minimum cost. Titrant 
is delivered rapidly until end-point ap- 


) 


; 


im 
i 
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proaches, then final portions are added 
in progressively smaller increments un- 
til true end-point is reached. Operation 
is controlled by maker’s “Model 18 ph 
Electrometer” which continuously in- 
dicates progress of titration.—Colemun 
Instruments, Inc., 318 Madison St., 
Maywood, Illinois. 


Mention No. 817 when filling out card. 
Tester for Hydraulic 
Components and Systems 


New “Model S-404” portable hy- 
draulic power unit is designed for 
simplified operational and proof test- 
ing of hydraulic components and sys- 

















ELECTRONIC INSTRUMENTATION 


for LABORATORY oz PRODUCTION LINE! 


DECIMAL COUNTING UNIT, MODEL 700 is a direct reading electronic 
counter capable of operating at speeds up to 30,000 counts per second. 
Digits from 0 to 9 are presented on illuminated front panel. Electrical 
reset to zero. Plug-in octal mounting for easy interchangeability. The 
counter operates on input pulse of 100 volt neg. with 2 microsec. max. 
rise time. Output will drive following unit in cascade. Dimensions 
149” 5" x 51/4”, Wt. 12. oz. Other models toa million counts per second. 











ELECTRONIC COUNTER, MODEL 10 was developed to meet the 
need for a rugged industrial counter operating at speeds up 
to 6000 counts per minute. Total count is displayed on the 
Decimal Counting Unit and the mechanical register to a maxi- 
mum capacity of 9,999,999, Unit may be operated from closing 
contacts, photocell, or any means that will supply a positive 
potential of at least 3 volts. All circuitry moisture and fungus 
proofed. Unit is available in a variety of vapor-proof and 
explosion-proof housings to meet individual requirements. 
Dimensions 614,” x 714,” x 614”. Weight approximately 6 Ibs. 





PRESET COUNTER consists of a series ot scale-of-10 
electronic counting units each in parallel with a 10- 
position push-button switch. This instrument accepts 
counts in the conventional manner at rates up to 
10,000 cps. Any number from 0 to maximum capa- 
city may be preset merely by depressing appropriate 
push-button in each column. Upon reaching the pre- 
set count, the unit supplies an output pulse to drive 
a register, close a gate, divert a production line or perform any other desired function. 
It then resets to 0 and recycles automatically. Available in any desired capacity. 





EVENTS PER UNIT TIME METER, MODEL 554 will 
automatically count and display the number of events 
that occur during a precise one second interval at 
rates up to 100,000 events per second. Accuracy is + 
one event. Will operate either manually or auto- 
matically to count any mechanical, electrical, or 
optical occurrences, regularly or randomly spaced, 
that can be converted into changing voltages. Instru- 
ment counts for one second and displays the results 
on illuminated five-digit panel. Will recycle continuously on automatic operation. 
Convenient test switch permits 2 second self-check of entire unit. Dimensions 2034” 
x 1014” x 15”. Weight approximately 68 Ibs. 





TIME INTERVAL METER, MODEL 510 provides a 
direct reading of elapsed time between any two 
events in the range of 0.000010 to 1.00000 sec- 
onds. Accuracy is + 10 microseconds. Any oc- 
currences that can be translated into changing 
voltages may be so timed. Timing may be started 
and stopped by independent voltages, the polar- 
ity of which may be selected by means of toggle 
switches. Sensitivity control permits selection of 
the amplitude of start or stop voltages at optimum level for elimination of interfer- 
ence. Dimensions 2034” x 101/” x 15”. Weight approximately 58 Ibs. 





SINGLE/DOUBLE PULSE GENERATOR MODEL 903 is a 
general purpose laboratory instrument that supplies » 6 
either single or paired pulses individually variable in \ 
amplitude, width and polarity. Pulse spacing is contin- ~ 
uously variable from 0 to 10 microseconds, pulse width =} 
from 0.10 to 1.6 microseconds and pulse amplitude BE 
from 200 volts maximum negative and 50 volts maxi- 
mum positive for 1000 ohm load, and 10 volts maxi- 
mum negative and 50 volts maximum positive for 50 
ohm load. Single or double pulses are available through separate panel connectors. 
Repetition rate internally controlled 1 to 1000 cps. Push-button control single cycle. 
External signal control for any rate up to 1000 cps. 





These are basic descriptions of representative standard instruments. 
A variety of modifications, both standard and special, are available 
to meet specific requirements. For complete details write Dep’t. 


2200 WRIGHT AVE. » RICHMOND, CALIF. 
A NATIONAL ORGANIZATION 











August 1951—Jnstruments—Page 921 











YOUR SAFETY VALVES 44% 


CAN BE 


A safety valve that sticks is about as safe as a time bomb 


Only BalanSeal© and FarriSeal© provide the positive protection at all times 


and under all operation conditions that makes them reliably safe. 


Unique in design and principle, the BalanSeal Safety-Relief Valve has a 
protective bellows which is proportioned to eliminate any unbalanced down- 
stream forces on the valve disc—which is perfectly balanced on its seat at the 
set pressure. Like its companion, the FarriSeal Valve, the guide, stem and spring 


are completely isolated from the lading fluid for perfect protection. 


Pioneered by Farris Engineering Corp., Balan- 
Seal, as thousands of installations are proving, 
is ideally suited for use wherever a collecting 
system is required for a series of safety-relief 
valves. It permits higher downstream pressure 
with consequent smaller piping—a feature which 
often permits savings in piping costs as high 
as 15 times the cost of the valves. The sole force 
opposing the opening of the valve is the spring. 
Static or surge downstream back pressure can- 
not affect the disc and has no effect on the 
relieving point. 

You'll want to know more about the revolu- 
tionary safety-relief valve that can’t stick under 
any circumstances. BalanSeal is described in 
detail in Bulletin No. 51B. Send for it today. 


L7, 

QS 

Paterted 
d 


Pending 


SAFETY and RELIEF VALVES 







FARRIS ENGINEERING CORP. 


® 7983 436 Commercial Avenue 
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Palisades Park, N. J. 


NEW INSTRUMENTS 


tems at high pressures (500 to 5000 
psi.) and at low flows (approx. 1 gpm. 
at 2000 psi.). Power is furnished by 
“Model S-216-C” air-operated boost 
pump utilizing plant air. Unit is fully 
equipped with pressure regulator, shut- 
off valve, relief valve, 4-way selector 
valve and all necessary instruments, 
controls and connecting hoses. It is 
available with either a single or dual 
outlet system. Steel cabinet is mounted 
on 6-in. rubber-tired wheels. Weight 
165 lbs., height 44 in. including handle, 
—Sprague Engineering & Sales, Gar- 
dena, Calif. 


Mention No. 818 when filling out card, 





Automatic Inspector and 
Segregator for Tappets 


New automatic checking and segre- 
gating machine checks 2800 automotive 
tappets per hour for: (1) face square- 


447 





ness, (2) taper, (3) ovality and (4) 
length. Each gaging station is followed 
by an ejector for rejections.—Merz 
Engineering Inc., 200 S. Harding St., 
Indianapolis, Ind. 

Mention No. 819 when filling out card. 


12,000-lb. Testing Machine 


New “Model 12-H” 12,000-lb. uni- 
versal testing machine has many fea- 
tures of maker’s larger machines. Space 
between columns is 9.5 in. Tension or 
compression load is applied upward by 
an integrated piston and elevating cage 
consisting of table, two uprights and 
upper gripping head, all of which have 
an 8-in. stroke. Loading speed can be 
varied infinitely between 0 and 10 in. 
per minute. Vertical distance between 
gripping heads: 1 in. to 21 in., latter 
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including stroke. Automatic safety de- 
vices protect gages against overloads 
and prevent over-travel of moving 
parts. Two ranges: 12,000-lb. grad- 
uated in 20-lb. units on a 16-in. diam- 
eter indicator dial; 3000-lb. in 5-lb. 
units Ranges other than standard 
available in any dual combination.— 
Baldwin-Lima-Hamilton Corp., Phila- 
delphia 42, Penna. 

Mention No. 820 when filling out card. 


Vibration Tester 


New vibration-test machine subjects 
aviation instruments, radios, gasoline 
tanks, ete., to variable frequencies (600 





to 83600 epm.) and variable amplitude 
(0 to 0.062 in.). Capacity 100 lbs.; 
dimensions of standard table 18 in. 
square.—Vibration Specialty Co., 1536 
Vine St., Philadelphia 2, Pa. 

Mention No. 821 when filling out card. 





Load Gage and Jack 


New Jacking Assembly is accessory 
for maker’s mechanical pressure gage; 
is chiefly designed for operations where 
it is necessary to measure mechanical 





416 


sealing beer cans where spring pres- 
sure exerted by can-sealing head must 
be set exactly in order to create a per- 
fect seal and prevent leakage of con- 
tents.—W. C. Dillon & Company, Inc., 
1421 S. Cirele Ave., Forest Park, Ill. 
Mention No. 822 when filling out card. 





Radiation Dosimeter 
New “Model L-26” dosimeter has 
0-200-mr. range, is 0.5 in. in diameter 
by 3.625 in. long; barrel of conducting 








forces exerted by springs, air pres- | 
sure, oil pressure valves, etc., as in | 


Type 5JPI1A 
Single-gun 
tube 
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Oscilloscope 
for strip-film 
recording 


H-21 Dual-channel 


Oscilloscope 


Type 54SWPI1 
4-gun tube 





»sefor more accurate and efficient 
RESEARCH, TEST and 
VISUAL OPERATING CONTROL 


By permitting simultaneous observation or re- 
cording of 2, 4, 6 or more different phenomena, 
ETC multi-gun cathode ray tubes and multi-chan- 
nel oscilloscopes pave the way to farther-reach- 


ing analysis and better operation in many fields. 


New catalog on request. 
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H-81 8-Channel Oscilloscope 
originally developed for recording 
seismographic phenomena 


Type 21JHP7 
Single-gun tube 


H-42A Strainalyzer 


for simultaneous 


analysis of 4 
stresses or 


strains from 
0 to 50,000 
cycles 








Type 55JG 
5-gun tube 









B1eCT Tone Tube Corporation 


1200 E. MERMAID LANE, 
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Product of 
Barber-C 
Rockford, 





Iman Co. 
Illinois 


The cooling of water 
and lubricating oil in 
Diesel-electric road and 
switching locomotives is a 
problem which, like death 
and taxes, is always with 
us. Barber-Colman Com- 
pany engineers have 
licked this problem with 
their Type AYM Self-Con- 
tained Control Motor for 
regulating radiator shut- 
ters to keep coolants within desired temperature range. 


The DC reversible motor turns at speeds of 3 r.p.m. 
to 6 r.p.m., dependent on torque requirements. The swing 
of arm attached to the shaft is controlled by limit switches. 
Thermo Bulb A, filled with liquid, is immersed in the coolant 
or oil. As the temperature increases, the liquid in the bulb 
forcing movement of a plunger in Bellows B 
against a contact at C. The same movement of the plunger 
swings the pivoted Chace Thermostatic Bimetal element D 
against the left hand spring contact at E which determines 
direction of rotation of the motor. The prime function of the 
thermostatic bimetal, however, is to compensate for gain or 
loss of heat in the capillary and bellows caused by changing 
ambient temperatures, As the bimetal reacts to the changing 
temperatures, it makes the shutter action early or late, to 
suit conditions. 


expands, 


Chace Thermostatic Bimetal No. 2400 is specified for 
this vital job, out of the 29 types available in strips, random 
coils or completely fabricated elements. Use our 64-page 
reference as a guide to thermostatic bimetal selection for 
your own temperature actuated devices but call in the 
Chace Application Engineers in the early stages of your 
design for complete information and counsel. 


Pe 


2 


1609 BEARD AVE., DETROIT 9, MICH. 


es 





* 
with a 
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NEW INSTRUMENTS 





laminated Bakelite; hermetically sealed, 
Instrument meets all standard specifi- 
cations for its range. Charged on bat. 
tery-operated “L-21” Charger which 
has no on-off switch to forget and has 
battery shelf life of 18 months to two 
years.—Landsverk Electrometer Co. 
(Aff. Technical Associates), 3730 San 
Fernando Road, Glendale 4, Calif. 


Mention No. 823 when filling out card, 





Isotope Ratemeter 


New ‘Model 524” is a counting rate- 
meter of laboratory-quality for detect- 
ing and measuring alpha, beta and 
gama radiation. Among features: Six 





ranges of sensitivity with full-scale 
reaaings from 300 to 100,000 counts 
per minute; three-position time-cons- 
tant selector and enclosed loudspeaker 
for aural monitoring; provision for 
scintillation counter as well as adapt- 
ability for counter tubes.—Victoreen 
Instrument Co., 5806 Hough Ave. 
Cleveland 3, Ohio. 
Mention No. 824 when filling out card. 


Radiation Monitor 
New “SU-3B” features simpler and 
better method of high voltage control, 
was developed specifically for use as a 
routine contamination monitor in ra- 





dioactivity laboratories; has three 
ranges; 200, 2000, and 20,000 counts 
per minute. It comes with a mica end- 
window Geiger tube enclosed in a de- 
tachable probe assembly. Other fea- 
tures: built-in loud-speaker monitor 
at rear of the chassis; control on front 
panel for adjustment of volume; and 
ability to drive recorders with low 
current drain.—Tracerlab, Inc., 130 
High St., Boston 10, Mass. 
Mention No. 825 when filling out card. 
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Projector 


New “Vu-lyte” has (1) “Vacumatic 
Platen”’ which holds all copy flat during 
projection, (2) “Feed-o-Matic Convey- 
or” belt that permits mixed or continu- 





is a 
ee 
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ous copy to be fed through merely by 
turning a handle. (3) “Pointex Pro- 
jection Pointer” that permits user to 
throw lighted arrow onto any part of 
the screen. Weight is 35 lbs.—Charles 
Beseler Co., 60 Badger Ave., Newark 
Be Pp 

Mention No. 826 when filling out card. 


Controlled Motor 


New “301-A” speed control unit con- 
sists of special motor and companion 
control box operating from 115-v. 60- 
cycle line. Combination provides finger- 





tip control of motor speed from 50 to 
5000 rpm. A front panel indicator, cali- 
brated in rpm., gives motor speed di- 
rectly. Motor delivers up to 10 in.-oz. 
torque at any speed.—ZJndustrial Con- 
trol Co., Wyandanch, L. I1., N. Y. 


Mention No. 827 when filling out card. 





Pneumatic and Hydraulic 
Power Unit 


New “Model B4 Air Miser” permits 
operation of machines, etc., by 80 psi. 
air to produce 2000-psi. hydraulic pres- 
sure without use of hydraulic pump or 
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SERIES L-400 To meet the increasing 


demand for small com-~ 
pact precision potenti- 
DeJUR ometers for military 
MODEL ; 
bas L-400 airborne instrumenta- 
| FEATURES: bined tion and similar appli- 
ie Ha ry 1 ’ cations, DeJUR is now 
° watts ful ay . 
} enclosed . Someenrreoem producing the L-400 
| © 5 te 125,000 ohms : series potentiometers, 
} @ @tcurocy up to j 


built to rigid mechani- 
cal and electrical re- 


: * 300° rotation quirements of JAN-R- 


ordeal” - 19 specifications. 


a, switch © ie 
ganging Up 
units % 


double end s 
available 









INSTRUMENTS 


; Also available » 212" * 312” * 4” panel meters 
dele in all stendard ranges. JAN-1-6 and A. S, A 


deur FEATURES: 


MODEL Precision built DeJUR 11’ 
170 instruments for applications 
where space must be con- 
Served © DeJUR rug Xs 
construction ¢ Both models 
in all ranges ond serisitivi- 
ties © External shunts and 





® DC VOLTMETERS 





© AMMETERS multipliers available for 
@ MILLIVOLT METERS i jous ranges © Complete 
. @gnetic h phielding and 
® MILLIAMMETERS Gellces lighting scale 
— Fy Romeaeal sourse for gov- < 
: a cccined). Aluminum Case! seamen? services meets JAN 
‘ One, Hole Ring spetifications, 
oun Lmounting | 






Power RHEOSTATS 


Built to JAN-R-22 specifications, DeJUR Rheostats ore 
available-in 25 or 50 watt sizes, single or dual ganged. © 4 
Resistances up to 50,000 a 
ohms in the 25 watt size 
and 75,000 in the 50 watt 
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INVitee CORPORATION 


45-01 NORTHERN BOULEVARD, L. |. C. 1, N. Y. 


MANUFACTURERS OF SCIENTIFIC PRECISION EQUIPMENT FOR OVER A QUARTER OF A CENTURY 


© CAMERAS @© PROJECTORS © ENLARGERS @© EXPOSURE METERS «© 
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in Vibration-Control 
means to YOU 


@ The precision with which molds are made accounts in 
part for the accuracy and uniformity of LORD Vibration- 
Control Mountings. For example, before the form tool 
which will give shape to new molds is used, it is placed 
in a comparator which enlarges and projects the contour 
of the cutting edge for direct comparison with drawings. 
By such modern techniques, LORD avoids errors and 
produces molds exactly as designed. 

Similar high standards of precision guard quality at 
every stage of production. This is the reason why satis- 
faction and dependability accompany every shipment of 
LORD Mountings. It is also assurance that LORD 
Mountings will add sales appeal to your product... will 
increase Customer appreciation . . . will insure extra 
years of smooth, quiet, effortless performance. 


Booth 341 
National Instrument Exhibit 
Lord Engineering Representatives will be there 
to assist you to solve your vibration problems 
most efficiently and economically. 


LORD MANUFACTURING COMPANY ° ERIE, PA. 
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NEW INSTRUMENTS 


high-pressure valves. Illustration siiows 
an example, i.e., Sundstrand milling ma- 
chine. Fluid pressure booster with 25:1 
ratio and high-pressure hydraulic cyl- 
inder constitute one integral unit: ad- 
jacent oil tanks provide volume re- 
quirement of low-pressure approach 
stroke. Positioning accuracy is 0.0008 
in.—-Miller Motor Co., 4027 No. Kedzie 
Ave., Chicago 18, IJIl. 


Mention No. 828 when filling out card. 








Aircraft Power Unit with 
Quick-disconnect Fitting 


New “Model 150” Power Units and 
“Model 568A” Screwjacks for aircraft 
control systems feature a new quick- 
disconnect fitting, which obviates need 
for fastening and unfastening of safety 
wire at connection of flexible shafting. 
Field tests have shown a saving of as 
high as 2 hours 50 minutes in installa- 
tion of an 8&-screwjack system. New 
devices were designed for use in actuat- 
ing systems requiring either 27-volt 
d-c. or 400-cycle a-c. reversible motors. 
—Lear, Inc., 110 Ionia Ave. N.W., 
Grand Rapids 2, Mich. 


Mention No. 829 when filling out card. 


Optical Straightedge 


New “Griswold Huet Optical 
Straightedge” utilizes a beam of light 
as a straight-line reference, permits 
measuring deviations of supposedly 





flat surfaces as small as 0.00005 inch; 
consists of a lens and prism housing, 
and a feeler microscope with built-in 
illumination which rides along surface 
under examination. Housings are made 
in standard lengths of approx. 3, 5, 
10 and 13 feet. Surface contours, en- 
larged by 1000, may be graphically 
recorded by accessories attached to 
equipment.—F. T. Griswold Mfg. Co. 
305 W. Lancaster Ave., Wayne, Pa. 


Mention No. 830 when filling out card. 


Combination Shut-off 
and Safety Valve 


New “MR-5 Gas Cock Safety Valve” 
is a small combination safety and plug 
valve. Has “fail-safe” operation. Con- 
sists of thermocouple safety shut-off 
in “hi-flow” gas-cock valve structure 
Available in pipe sizes from %in. to % 
in. All models UL and AGA approved. 
—General Controls Co., 801 Allen Aves 
Glendale, Calif. 


Mention No. 831 when filling out card. 
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Portable Oscilloscope 
New “Model 380 Miniscope” has fre- 
quency coverage to 2.5 Me. and fea- 
tures: Sensitivity of 0.1 rms. volts per 





inch, direct connection to CR tube ele- 
ments, provision for Z-axis modulation, 
telescopic light shield. 6 x 9 x 13.5 inch- 
es; weighs 14 pounds.—The Hickok 
Electrical Instrument Co., 10519 Du- 
pont Ave., Cleveland 8, Ohio. 


Mention No. 832 when filling out card. 


Klystron Power Supply 


New “715A” power supply, for test- 
bench operation of low-power klystron 
oscillators, provides a beam voltage 
continucusly variable from 250 to 400 


441 Nie sa | 


volts at 50 ma. maximum. Reflector 
voltage is variable from 10 to 900 volts 
at 5 ua. Instrument also provides for 
square-wave modulation at 1,000 eps.; 
may be modulated from an external 
source; gives a filament supply of 6.3 
volts at 1.5 amps.—Hewlett-Packard 
395 Page Mill Road, Palo Alto, 
Calif. 





Mention No. 833 when filling out card. 


Panoramic Indicator 


New “Model G2 Sonic Response In- 
dicator” is used as adjunct to “Pan- 
oramic Sonic Analyzer Model AP-1,” 
which indicates fundamental frequen- 
cles only—the generated frequency and 
the AP-1 scan being in synchronism. 
Model G-2 has calibrated frequency 
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OSCILLOGRAPH 
GALVANOMETER 


No’s. 8001, 8002, 8003 and 8004 ink- 
writing galvanometers have sensitivities 
from 3.5 to 40 volts per cm., resonant 
frequencies from 15 to 120 cps., resist- 
ances from 1000 to 2000 ohms, frequency 
response up to 350 cps., and a singlee 
jewel pivot construction. Units are de- 
signed for multiple operation up to 10 
channels in a total width of 12 inches. 
















DIRECT-COUPLED 
AMPLIFIER 


No. 8100 direct coupled amplifier has a voltage amplificae 
tion of 13,000 with a maximum output of 70 volts. Free 


10%, Input imped is 2 goh 
150 ohms. Input may range from 0.1 mv. to 100 volts. 
Stability is better than 0.1 mv. per thirty minutes, or 0.5 mv. 
per day. Attenuator is stepped for factors from 1 to 1000, 





OSCILLOGRAPHS 


Recorders can be supplied with 1, 
3 or 9 chart speeds ranging from 0.1 
mm./sec. to 250 mm./sec. See specifi« 
cations of OSCILLOGRAPH GALVAN- 
OMETER for frequency range. 




















OSCILLOGRAPH 
AMPLIFIER 
No. 8121 special amplifier has a time constant of 
1 second, an P ial resp to a square 
wave at high gain, input imped of | gohm, 
and input form 0.1 mv. to 1000 volts. At low 
gain, No. 8121 becomes a DC amplifier with a 
voltage gain of 100 and an input of 10 mv./mm. 








HIGH-GAIN AMPLIFIER 


No. 8130 amplifier, has a voltage gain of 1,000,000 and 
includes a built-in pre-amplifier. Frequency response is from 
1 to 200 cps. Input may range from 10 microvolts to 100 
millivolts. This amplifier is particularly suited for Biological 
studies. 

Many other types of recording and amplifier circuits are avail- 
able and special equip t can be bled to meet particular 
specifications. 








EDIN COMPANY, INC. 
207 Main Street 
Worcester 8, Mass. 


Please send complete information on: 
[) RECORDERS [J No, 8100 AMPLIFIER 


() NO. 8121 AMPLIFIER (1 No. 8130 AMPLIFIER 
( GALVANOMETERS 





SPECIAL (Enclose details) 


(NAME) 


me 


“(CITY) 








COMPANY POSITION 
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in Vibration-Control 
means to YOU 


@ The precision with which molds are made accounts in 
part for the accuracy and uniformity of LORD Vibration- 
Control Mountings. For example, before the form tool 
which will give shape to new molds is used, it is placed 
in a comparator which enlarges and projects the contour 
of the cutting edge for direct comparison with drawings. 
By such modern techniques, LORD avoids errors and 
produces molds exactly as designed. 

Similar high standards of precision guard quality at 
every stage of production. This is the reason why satis- 
faction and dependability accompany every shipment of 
LORD Mountings. It is also assurance that LORD 
Mountings will add sales appeal to your product... will 
increase Customer appreciation will insure extra 
years of smooth, quiet, effortless performance. 


Booth 341 
National Instrument Exhibit 
Lord Engineering Representatives will be there 
to assist you to solve your vibration problems 
most efficiently and economically. 


LORD MANUFACTURING COMPANY © ERIE, PA. 
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NEW INSTRUMENTS 


high-pressure valves. Illustration shows 
an example, i.e., Sundstrand milling ma- 
chine. Fluid pressure booster with 25:1 
ratio and high-pressure hydraulic cy]- 
inder constitute one integral unit: ad- 
jacent oil tanks provide volume re- 
quirement of low-pressure approach 
stroke. Positioning accuracy is 0.0003 
in.—Miller Motor Co., 4027 No. Kedzie 
Ave., Chicago 18, Ill. 


Mention No. 828 when filling out card. 





Aircraft Power Unit with 
Quick-disconnect Fitting 


New “Model 150” Power Units and 
“Model 568A” Screwjacks for aircraft 
control systems feature a new quick- 
disconnect fitting, which obviates need 
for fastening and unfastening of safety 
wire at connection of flexible shafting. 
Field tests have shown a saving of as 
high as 2 hours 50 minutes in installa- 
tion of an 8-screwjack system. New 
devices were designed for use in actuat- 
ing systems requiring either 27-volt 
d-c. or 400-cycle a-c. reversible motors. 
Lear, Inc., 110 Ionia Ave. N.W.,, 
Grand Rapids 2, Mich. 





Mention No. 829 when filling out card. 


Optical Straightedge 


New “Griswold Huet Optical 
Straightedge” utilizes a beam of light 
as a straight-line reference, permits 
measuring deviations of supposedly 





flat surfaces as small as 0.00005 inch; 
consists of a lens and prism housing, 
and a feeler microscope with built-in 
illumination which rides along surface 
under examination. Housings are made 
in standard lengths of approx. 3, 5, 
10 and 13 feet. Surface contours, en- 
larged by 1000, may be graphically 
recorded by accessories attached to 
equipment.—F’. T. Griswold Mfg. Co, 
305 W. Lancaster Ave., Wayne, Pa. 


Mention No. 830 when filling out card. 


Combination Shut-off 
and Safety Valve 


New “MR-5 Gas Cock Safety Valve” 
is a small combination safety and plug 
valve. Has “fail-safe” operation. Con- 
sists of thermocouple safety shut-off 
in “hi-flow” gas-cock valve structure. 
Available in pipe sizes from %in. to 5% 
in. All models UL and AGA approved. 
—General Controls Co., 801 Allen Aves 
Glendale, Calif. 


Mention No. 831 when filling out card. 
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Portable Oscilloscope 


New “Model 380 Miniscope” has fre- 
quency coverage to 2.5 Mc. and fea- 
tures: Sensitivity of 0.1 rms. volts per 





2 


inch, direct connection to CR tube ele- 
ments, provision for Z-axis modulation, 
telescopic light shield. 6 x 9 x 13.5 inch- 
es; weighs 14 pounds.—The Hickok 
Electrical Instrument Co., 10519 Du- 
pont Ave., Cleveland 8, Ohio. 


368 


Mention No. 832 when filling out card. 


Klystron Power Supply 


New “715A” power supply, for test- 
bench operation of low-power klystron 
oscillators, provides a beam voltage 
continuously variable from 250 to 400 





volts at 50 ma. maximum. Reflector 
voltage is variable from 10 to 900 volts 
at 5 ua. Instrument also provides for 
square-wave modulation at 1,000 eps.; 
may be modulated from an external 
source; gives a filament supply of 6.3 
volts at 1.5 amps.—Hewlett-Packard 
Co., 395 Page Mill Road, Palo Alto, 
Calif. 
Mention No. 833 when filling out card. 


Panoramic Indicator 


New “Model G2 Sonic Response In- 
dicator” is used as adjunct to “Pan- 
oramic Sonic Analyzer Model AP-1,” 
which indicates fundamental frequen- 
cies only—the generated frequency and 
the AP-1 scan being in synchronism. 
Model G-2 has calibrated frequency 
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OSCILLOGRAPH 
GALVANOMETER 


No’s. 8001, 8002, 8003 and 8004 ink- 
writing galvanometers have sensitivities 
from 3.5 to 40 volts per cm., resonant 
frequencies from 15 to 120 cps., resist- 
ances from 1000 to 2000 ohms, frequency 
response up to 350 cps., and a singles 
jewel pivot construction. Units are de- 
signed for multiple operation up to 10 
channels in a total width of 12 inches. 






















DIRECT-COUPLED 
AMPLIFIER 


No. 8100 direct coupled amplifier has a voltage amplificas 
tion of 13,000 with a maximum output of 70 volts. Free 
quency response from d.c. to 10,000 cps. is flat within 
10%. Input imped is 2 hms; output imped is 
150 ohms. Input may range from 0.1 mv. to 100 volts. 
Stability is better than 0.1 mv. per thirty minutes, or 0.5 mv. 
per day. is stepped for factors from 1 to 1000. 








Att. *, 





OSCILLOGRAPHS 


Recorders can be supplied with 1, 
3 or 9 chart speeds ranging from 0.1 
mm./sec. to 250 mm./sec. See specifi« 
cations of OSCILLOGRAPH GALVAN- 
OMETER for frequency range. 


















OSCILLOGRAPH 
AMPLIFIER 
No. 8121 special amplifier has a time constant of 
1 second, an exp tial resp to a square 
wave at high gain, input imped of 1 gohm, 
and input form 0.1 mv. to 1000 volts. At low 
gain, No. 8121 becomes a DC amplifier with a 
voltage gain of 100 and an input of 10 mv./mm. 








HIGH-GAIN AMPLIFIER 


No. 8130 amplifier, has a eee gain of 1,000,000 and 
includes a built-in pre P p is from 
1 to 200 cps. Input may range i 10 " alemeaie to 100 
millivolts. This amplifier is particularly suited for Biological 
studies. 





Many other types of recording and amplifier circuits are avail- 
able and special equip can be bled to meet particular 
specifications. 








EDIN COMPANY, INC. 
207 Main Street 
Worcester 8, Mass. 


Please send complete information on: 
() RECORDERS [CL] No. 8100 AMPLIFIER 


£) NO. 8121 AMPLIFIER [) No. 8130 AMPLIFIER 
[) GALVANOMETERS 





SPECIAL (Enclose details) 





(NAME) 





oi (itv) mrereneeneneanen (STATE) 








COMPANY POSITION 
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RATED Yo SINGLE PHASE. 


MOTION OF DAMPED HYSTERESIS MOTOR TYPE GLH-Si3 


" MOTION OF STANDARD GH-368 
eq Me HP SINGLE PHASE HYSTERESIS MOTOR. 


MODEL GL 513 
1800 rpm 1/20 hp 





HUNTING ANGLE IN ELECTRICAL DEGREES 
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RELUCTANCE; HYSTERESIS; 


s essential. It permits higher 


Approximate motion curves for standard and damped hysteresis with load 


eunce—linches)* by weight, rotating 1800 rpm. 


3 Elin motor is excellent fe 


drives, and all other applicatio 


} 


r all sound and optical 
ns where a high degree 


pasic motor speeds for a 


t increase in flutter .. . allowing greater power output 


1e cu pare urd 1/16 hp hysteresis motor with the new GL 513 
note that the non-hunting motor not only radically reduces the duration of any 
1 ‘uts the magnitude of the initial swing about 50%. Further 
é 1s ndard motor, after one oscillation, damps out a connected 

d 2 weight, the GL 513 shows a value of 180 oz.in.? 
M z is rrently available for reasonable future delivery; other 
z ith other speed and voltage ratings as well as multiple-speed 

n 1 jevelopment. 


INDICATOR CO 


FLING A ELECTRIC , 
PARKER AVENUE + STAMFORD, CONN. 


MANUFACTURERS OF SPECIALLY- DESIGNED PRECISION MOTORS AND GENERATORS-GOVER- 
COMPOUND; PERMANENT-MAGNET; SPLIT- FIELD; "SEPARATELY. EXCITED; UNIVERSAL; INDUCTION: 


DC & AC SERVO: REELMOTORS: ‘TOTALLY-ENCLOSED; AC 
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‘DYNAMICALLY-BRAKED; MULTIPLE-SPEED. 





NEW INSTRUMENTS 





ee 


scale, linear or logarithmic (40-db, 
range) amplitude scale, high sensitivity 
(500 uv. for full-scale deflection), log. 
arithmie frequency sweep, and 1-eps, 
sweep rate.—Panoramic Radio Prod- 
ucts, Inc., 10 South Second Ave., Mt, 
Vernon, New York. 
Mention No. 834 when filling out card, 


Square-wave Generator 


New “Model 43A” square-wave gen- 
erator has variable-frequency multi- 
vibrator which drives two-stage clipper 
circuit to produce 24-volt negative- 
going square waves. No external driy- 





ing voltage required. Synchronizing in- 
put circuit allows generator to be op- 
erated synchronously with other equip- 
ment. Separate output sync signal for 
triggering purposes. Continuously vari- 
able attenuator has range of 24 db. Step 
attenuator has 20-, 40-, and _ 60-db. 
steps. Frequency range is 6 to 1,000,000 
cps. Rise time is approximately 0.03 
microseconds above 90 ke.—Electro- 
Mechanical Research, Inc., Ridgefield, 
Conn. 
Mention No. 835 when sential out card, 


12-in. laa raes Tube 


New “12SP7” is a 12-inch directly- 
viewed cathode-ray tube of magnetic- 
focus and magnetic-deflection type in- 
tended primarily for radar indicator 
service, but also useful in general os- 
cillographic applications where a tem- 
porary record of electrical phenomena 
is desired. It utilizes long-persistence 
cascade phosphor P7. Almost-flat face- 
plate is made of “Filterglass,” facil- 
itates use of transparent calibrated 
seale.-—Tube Dep’t, Radio Corporation 
of America, Harrison, N. J. 

Mention No. 836 when filling out card. 


Video Roll-off Network 


New “Type V-103” roll-off network 
alters frequency characteristics of wide- 
band oscilloscope to conform to equip- 
ment scheduled to replace scope. Fre- 
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uency characteristic provides  6-db. 
roll-off at three megacycles with refer- 
ence to low frequencies. Circuit pro- 
vides rise time of approximately 0.175 
microseconds without overshoot. Circuit 


is three-mesh 73-ohm constant-imped- | 


ance network.—Daven Co., 191 Central 
Ave., Newark 4, N. J. 
Mention No. 837 when filling out card. 


Video Generator 


New “Model 650 Television Vide- | 
ometer” is crystal controlled and has | 
r-f. output directly calibrated in micro- | 





volts for TV receiver sensitivity checks. 
Line-voltage scale checks fluctuation. 
Produces horizontal and vertical saw- 
tooth voltages.—Hickok Electrical In- 
strument Co., 10519 Dupont Ave., Cleve- 
land 8, Ohio. 


Mention No. 838 when filling out card. 





Regulated Power Supply 
New “Model 1250” regulated high- 
voltage power supply is continuously 
variable from 200 to 1000 v. and de- 
livers from 0 to 500 ma. Voltage vari- 





ation is less than 0.5 percent for line 
fluctuations from 105 to 125 v. and for 
load variation from 0 to 500 ma. Ripple 
is less than 20 millivolts. Supply in- 
cludes fuses, time-delay relay, and 
overload relay. Weight is 167 Ibs.— 
Kepeo Laboratories, Inc., 149-14 41st 
Ave., Flushing, N. Y. 


Mention No. 839 when filling out card. 





Flame Failure Safeguard 


New series of ‘“Fireye Flame Failure 
Safeguards and Programming Con- 
trols” includes “Series FP Controls,” 
Which have photoelectric flame failure 
safeguard. Photoconductive cell “sees” 
ames and responds to flame failure. 
Installed in 0.5-in. standard pipe. Scan- 
her and control can monitor complete | 





















































: U. S. Army Quartermaster Corps 
4 Research and Development Laboratories 
ee at Philadelphia take their 


4) STORAGE TEST PROBLEMS 











Tenney Temperature- 
Humidity Test Rooms at 
U. S. Army Quartermaster 
Corps Research & Development 
Laboratories, Philadelphia, Pa. 


Long-tertn storage of almost countless types of military 
supplies—without deterioration, is no small problem. 

In helping solve this problem, the efficient, Tenney-built Test 
Rooms shown are in daily use by the U. S. Army Quartermaster 
Corps Research and Development Laboratories, Philadelphia, 
faithfully duplicating a world-wide variety of storage conditions 
from which test data on storage characteristics of these supplies 
are compiled. 

For all types of testing—development, research, specification, 
and production—a Tenney-engineered chamber will meet your 
requirements. For testing under all degrees of humidity, at all 
altitudes and temperatures, a Tenney-built test chamber assures 
complete dependability and precisely controlled test data. Auto- 
matic cycling, indicating, and/or recording systems to your spec- 
ifications, if desired. 

For further information without obligation, write Tenney En- 
gineering, Inc., Dept. B, 26 Avenue B, Newark 5, New Jersey. 


Test Chamber Design 
for Every Industrial Use 


CHMCY 


, Humidity, and Pressure Control Equipment. ; 
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I You get permanent accuracy be- 
© cause the resistance wire is locked 
in place. It is precision ti 
and moulded integrally with the 

housing. 


2 You get permanently accurate set- 

© tings, smooth action and low 
uniform torque provided by the 
stainless steel, precision ground, 
double thread lead screw guiding 
the moving contact. 


3. You get precise positioning of the 

‘© moving contact because of the 
two bearings supporting the rotor 
ossembly. 


4 You get good rigid terminals be- 
@ cause they are moulded integrally 
with the housing. 


5 Terminals soldered to ends of re- 

@ sistance element before moulding. 
Entire resistance circuit is an inte- 
gral part of the housing. 


You get accurate setting and re- 
6. setting due to anti-backlash spring 
in contact guide. 


7 You get a fine resolution because 
@ of the 4314” length of resistance 
wire in the spiral element, 


a You get a resistance output directly 

® proportional to shalt rotation with- 
in +0,1% of the total resistance, 
Every potentiometer is automatic- 
ally machine tested for linearity 
at 101 points. 







MICROPOT 


PRECISION TEN-TURN POTENTIOMETER 


BORG EQUIPMENT DIVISION 
THE GEORGE W. BORG CORPORATION 
mee nna JANESVILLE © WISCONSIN 









LINEARITY 
ACCURACY + U-I% 


Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 


WRITE TODAY FOR 
ENGINEERING INFORMATION 


HEISE GAUGES 


now used for 
PVT determination 


TIGHT AGAINST MERCURY 


HYSTERESIS LESS THAN ‘4 OF 1% 


CONSTANT READING THROUGHOUT TEST 


SENSITIVE TO SLIGHT CHANGES IN PRESSURE 


In repeated applications, Heise Bourdon Gauges have 
more than met the exacting requirements of PVT 
gy analysis. Exclusive Bourdon tube design and precision 


ball bearing movement provide inherent stability and 


Pe geo 


accuracy throughout the pressure range. 

Heise Gauges are used in many industries for pre- 
cise measurements of pressure. Custom-built in pres: 
sure ranges from 0-15 to 0-10,000 psi. Sizes: 814”, 12”, 
and 16” diameter. Standard gauges from $151.60 to 
$211.20. Gauges for use with mercury are $20.00 extra. 
Write for catalog. j 


Heise Bourdon Tube Company, Inc. 
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$ 

“ . ; 
firing cycle. Meets requirements of 
Underwriters’ and Factory Mutual 
Laboratories. Timing is by synchronous 
motor.—Combustion Control Corp., 71 
Broadway, Cambridge 42, Mass. 


Mention No. 840 when filling out card, 


Controlled Temperature 

and Humidity Cabinet 

New ‘Model LSC-16 Laboratory 
Cabinet” features a_ fully-automatic 


conditioning unit with self-contained 
water feeder for 2200-watt humidity 











Nee A 453 


generator and for wet-bulb thermom- 
eter and controller; balanced multi- 
vane aluminum blower and_ stainless 
scroll; 1800-watt nichrome heater; tem- 
perature range to 160 F.; humidity to 
95 percent. Interior dimensions, 18.12 
in. wide by 27.25 in. deep by 57.5 in. 
high.—Anetsberger Bros., Inc., 180 N. 
Anets Drive, Northbrook, Illinois. 


Mention No. 841 when filling out card, 


Thermoscopic Paint 





New addition to maker’s “Tempilaq 
liquids extends upper range of series 
from 1950 F. to 2000 F.—Tempil Corps 
132 W. 22nd St., New York City. 


Mention No. 842 when filling out card, 
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Thermostated Oven 
= New “Model 1304” table model me- 
chanically-convected oven with auto- 
“2 matic temperature control uses a min- 
imum of table space. Chamber is 12 in 
\ 
| 
ts of 
[utual 
onous 
D.. V1 
ard, 
re wide x 14 in. deep x 14 in. high, but 
> exterior dimensions are 23 in. wide 
at , ; : : 

x 20 in. deep x 40 in. high. Floor of 
‘atory the chamber is 9 in. above table. Tem- 
matic perature range is from 35 C. to 180 C. 
ained with a temperature differential of 
nidity +0.6 C. Adjustable hydraulic control 

thermostat; ‘“Limitstat” over-tempera- 

ture thermal switch; and built-in ther- 
mometer set at eye level.—Electric 

Hotpack Co., 5029 Cottman Ave., Phila- 

delphia 35, Pa. 

Mention No. 843 when filling out card. 

High-vacuum Evaporator 

New “R-2” high-vacuum evaporator 

has high-speed diffusion pump and 26- 

emf. mechanical pump; has been de- 

veloped for lens coating, aluminizing 

mom- 

nulti- 

inless 

tem- 

ty to 

18.12 

5 in, 

30 N. 

rd, 
and research. Unit weighs about 1,000 
lbs.; is guaranteed to produce a vac- 
uum of 104 mm. of mercury within 
about five minutes and 0.05 micron 
Within 15 minutes. Lower pressures 
after longer pumping.—Optical Film 
Engineering Co., 2737 N. 6th St., Phila- 
delphia 38, Pa. 

Mention No. 844 when filling out card. 
ilaq” Multi-point Tachometer 
a New “Series 42” indicating tachom- 
sy Pn eter incorporates a selector switch for 
Le quick intercomparisons of speeds of 
rd, machines which may be located up to 








MICRODIAL | 


TEN TURN-COUNTING DIAL 


Microdial is composed of two concen- 
trically mounted dials... one for 
counting increments of each turn and 
the other for counting turns. The in- 
cremental dial has 100 equal divisions 
and is attached rigidly to the shaft so 
there is no backlash. Thus the contact 
position is indicated to an indexed 
accuracy of 1 part in 1000. Rotation 
is continuous in either direction. There 
are no stops on the Microdial assembly. 


COMPACT... Microdial has same 
O.D. as Micropot . . . requires no more 
panel space. 


CLEAR READING... Forced fast- 
reading tests showed only 1/20th as 
many errors with Microdial open win- 
dow as with next most legible dial. 








Turn counter distinguishes between 0 —, 4 
and 10 turn readings, and accelerates ae >< ae 
to avoid confusion on readings near tg KE af 
integral turns. Precise readings are Meeeames ss) vo } — 
made from larger dial with maximum eo ON 
separation of graduations and wide Mok a oe 
angle visibility. eee 
REAR VIEW 
CONVENIENT. . . delivered com- 
pletely assembled with dials syn- Bae at thins eal, dni: Gadel tei 





chronized. Easily mounted in a few 


ten t li eee 
seconds. All dials may be locked. wre on Migopet ten tue inca potentioncten any 


KH on any multiturn device having ten turns of less. 


BORG EQUIPMENT DIVISION 
GEORGE W. BORG CORPORATION 
gl JANESVILLE © WISCONSIN 






Rate Measuring 


GYROSCOPES 


For the accurate Control 
‘ measurement of eben the Stabilization 


rates of arigul . 
Sc ight Testing 


ing toes © Rate Computation 


. Resolution: 0.1% é; : >. 
"i Maximum uncertainty: 0.2% ‘ 
4 Hermeticolly sealed 


br 
5. Shock and vi : re a | 
6. Microsy® pickoff: 60 ; gpg ® 
7 Thermostatically contro senna ea 
8. Small size: 2 inches diame’ er 


1K Rate Measur- 
the follow- 





Lightweight: 3 heise 4s wide latitude in the adjustm 
pire Model K Gyroscope oMOrE Te, gpecifications s 
Teeaneer on permits design to onY nie tin K aT sere 
rts For complete details write for Bulle ae 


' 56 Elmwood eee Me : . 4 
DOELCAM CORPORATION Newton vets 


TION _ 
L INSTRUMENTA i pie 
AND CONTRO ‘ é 
T TEST ; ELECTRONIC INVERTERS f 






GYROSCOPIC FLIGH 


mee NISMS « MICROSYNS” 
syNcH 


OS - SERVOMECHA 
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RUNNING HOURS 
METER 


Separate counters 
register total hours 
and hours since reset. 





3%.” x 3%” x 3” LIST PRICE $29.95 


This accurate, totally enclosed, dustproof electrical indicator 
registers to 9999.9 hours on two counters. Knurled knob on 
instrument face resets lower counter to any figure as desired. 
High torque synchronous motor. Permanently lubricated. Uses 
4 watts 115 volt 60 cycle AC. Immediate delivery. Order now. 


PHILLIPS PETROLEUM COMPANY 
INSTRUMENT DIVISION 
BARTLESVILLE OKLAHOMA 









THE NEW 
6T-4 


PRECISION STROBOSCOPIC 
FREQUENCY METER 


MEASURES FREQUENCIES 


INSTANTLY 





BY PURELY VISUAL MEANS! 


@\ ACCURATE TO 0.05% 








\ 7 Measures transient vibrations. 

| FREE INFORMATION | Finds precise speed of rotating 

C. G. CONN LTD., Electronics Div. | mechanical parts. Calibrates or 

| Dept. 811, Elkhart, Ind, ; checks precision tachometers, os- 

emeats cillators, other pulse generators. 

Send me descriptive literature on | Used in place of bridge meth- 

NEW 6T-4 STROBOCONN. ods in measuring inductance and 

: l capacitance. Many other uses. 

Name 

an MAIL COUPON FOR COMPLETE 

INFORMATION... SEE HOW 

City STROBOCONN CAN HELP YOU! 
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1000 feet away from observer’s sta- 
tion. Mere than 50 standard ranges, 
marked “RPM,” “FPM,” “LOAVES/HR,” 
etc., representing any speeds between 
0.1 and 100,000 rpm. Connections are 
made by ordinary electric wiring. In- 
strument is mounted on sponge rub- 
ber. Initial factory calibration may be 
adjusted when desired. Overspeeding 
does not damage electric indicator.— 
Metron Instrument Co., 432 Lincoln St. 
Denver 9, Colo. 


Mention No. 845 when filling out card. 


Speedometer-odometer 
for Farm Tractors 
New combination instrument which 
can be easily installed on any tractor 
and measures both speed and distance 
traveled, without adjustment for gear 
ratios, tire sizes, etc., is said to make 
possible accurate dosage in spraying, 





proper distribution in seeding, and 
maximum yield in harvesting. Kit con- 
tains speedometer head, nine-foot flex- 
ible shaft, mounting clamp, and support 
rod and drive assembly. Speedometer 
indicates speeds up to 10 mph.; odom- 
eter records distance up to 10,000 miles. 

-Instrument Div., Stewart-Warner 
Corp., 1826 Diversey Pkwy, Chicago 14, 
Ill. 

Mention No. 846 when filling out card. 





Gallons Content Nomograph 


New nomograph permits rapid and 
accurate determination of gallons con- 
tent of 55-gallon shipping containers. 
It is fabricated from 18-gage alum- 
inum; dimensions 18% by 21 inches. 
Each chart is furnished with a clear 
plastic strip which carries an accurately 
machined hairline.—Gardner Labora- 
tory, Inc., 4723 Elm St., Bethesda, Md. 


Mention No. 847 when filling out card. 


Me. 














Grain Moisture Meter 


New model of ‘“TAG-Heppenstall 
Moisture Meter for Grain” has a damp- 
ing mechanism which overcomes ex- 
cessive galvanometer fluctuations due 





to non-uniformity of samples and per- 
mits easier reading of scale. Operated 
by pressing a button, new mechanism 
reduces pointer oscillations even under 
conditions of extreme variation in 
moisture content in a sample.—Tagli- 
abue Instruments Div., Weston Elec- 
trical Instrument Corp. 614 Freling- 
huysen Ave., Newark 5, N. J. 

Mention No. 848 when filling out card. 


Wood-waste Moisture Meter 
New “Model PD 1” is specifically de- 
signed for testing wood flour, wood 
shavings, wood chips, sawdust and 
similar by-products. High-frequency 


¢ 





power absorption principle permits ac- 
curate testings to zero percent mois- 
ture. Instrument has a penetration of 
3 in., is operated by pressure of gun 
electrode against a sample of the mate- 
rial (preferably placed in a small con- 
tainer), and one reading only is re- 
quired to determine moisture content. 

Moisture Register Co., 1510 W. 
Chestnut St., Alhambra, Calif. 

Mention No. 849 when filling out card. 





Power Transformer Winding 
Temperature Indicators 
New line of winding temperature 

equipment for power transformers con- 

sists of “Type AWR” Hotspot Indi- 
cator-Relay; “Type AW” Hotspot In- 
dicator for local indication; and “Type 

AW-400” Hotspot Indicator for remote 

indication. All of these can be removed 

and tested without de-energizing the 
transformer, lowering oil level, or in 
any way interfering with operation of 

transformer. Units are installed in a 

Standard liquid-tight well in side of 

transformer tank just below minimuin 

liquid level. Maker’s top-liquid tem- 
perature indicators for local and remote 





THE OFFNER ag lec 


Sat 


DYNOGRAPH 





Here’s a direct writing, high speed oscillograph with microvolt 
d-c sensitivity—made completely drift-free through an exclusive 
chopper type amplifier. Now you can obtain a precise record 
of transient variables—some formerly recorded only by photo- 
graphic means—at about 100 times the speed of other 
recorders with comparable sensitivity. 


Remember—only the Offner Dynograph gives you all of these 
features: 


Pen Deflection Linearity at 1% with pen response of 1/120th 
second. 


Sensitivity of 150 microvolts d-c per centimeter of pen de- 
flection. 


No extra equipment needed with reluctance type pick-ups. 


True differential input obtained through special transformer 
coupling. 


Yes, if your need is for accurate, high speed, simultaneous 
recording of transients in the operation of various equipment 
— investigate the Offner Dynograph—write today for Bulletin 
L-311—-see the complete specifications and construction details 
of the Dynograph. 


OFFNER ELECTRONICS INC. 


5320 N. Kedzie Avenue Chicago 25, Illinois 
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High Power, 
Lighter Weight 


PORTABLE POWER UNIT 


For high power from 
a small unit, the new 
Burgess A. M. Power 
Units are unexcelled! 
Single cell units scarce- 
ly larger than an or- 
dinary flashlight cell 
deliver currents as 
high as 100 amperes, 
at approximately 1.4 
volts! 

A. M. Units are 
packed dry and acti 
vated with water... 
once activated they 
may be efficiently discharged at tempera 
tures as low as —60°F. and as high as 
+ 150°F.! Write Dept. AM for full in- 


formation on standard and special types. 





New Burgess 
A.M. Power Unit 


BURGESS BATTERY 


FREEFORT, 
ILLINOIS 


COMPANY 





Page 934—Instruments—Vol. 24 





Professional Tape Recording Equipment 


NOISE ANALYSIS - PROCESS CONTROL 
VIBRATION TESTS + TELEMETERING 


For complete information, write MAGNECORD, Inc. 
Dept. IN-8. 360 N. Michigan Ave., Chicago 1, Ill. 





for Every Industrial Need 


: THIS FEATHERWEIGHT WILL ; 


‘Ul 
0 









9 THE NEW 


HEXACON 


BANTAM 


-==MODEL 30H, 


j Weight—51/, Ounces * Watts— f 
© 40 or 60 * Tip Dia.—Both 1,” and ¥%,” Tips 





; : see £ 
5 Furnished with Each Iron * Price— $650 ‘ 


So light its weight is hardly noticeable. Out- & 
a performs any iron of equal size. Hatchet de- » | 
sign makes it more comfortable and practical 
to use than a pencil iron. No transformer re- 
E quired. Write for complete catalog. | 
: | 





© HEXACON ELECTRIC Co.!, 
B ivy WEST CLAY AVE., ROSELLE PARK, N. 3.0) 
ie FF FF EF ET ET FT UU UGG 


| cuits 


NEW INSTRUMENTS 


indication have also been redesigned 
to fit into same size liquid-tight weil] 
as new “Hotspot” temperature devices, 
—Transformer and Allied Products 
Div., General Electric Co., Schenectady 
5, N. Y 





Mention No. 850 when filling out card, 


Instrument Man’s 


Pocket Tool 


New combination tool, manufactured 
in France, includes: pliers, screw driv- 
knives, wire cutter, file 


er, opener, 





and punch; is made of high-grade 
steel, nickel-plated. Comes with leath- 
er case.—The Emil Greiner Co., 20-26 
North Moore St., New York City. 
Mention No. 851 when filling out card. 





Instrument-shop Solder-pot 

New “Hi-Temp Dipping Pot” is a 
silver brazing self-contained solder pot 
whose crucible will not crack when 





turned off. 


heat is It operates on 
117 volts a.c.; brazes Formvar or 
enamel-insulated wires without pre- 
stripping or pre-cleaning; is designed 
for high-temperature silver solder or 
50-50 lead solder dipping applica- 
tions.—Tartakstolle Electronics, Inc., 
3970 South Grand Avenue, Los Angeles 
37, Calif. 

Mention No. 852 when filling out card. 





Antenna Distribution System 


New “No. 1560” master antenna dis- 
tribution system amplifier provides 4 
full watt of power output, employs 
three 6AK5 tubes in double-tuned cir- 
feeding grounded grid output 
stage. Strips come tuned for any one 
of the 12 TV channels, or FM broadcast 
band. Up to 100 receivers may be fed 
from one such strip using inexpensive, 
non-powered isolation boxes.—Tech- 
nical Appliance Corporation, Sherburne, 


Nik. 
Mention No. 853 when filling out card. 
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Shop Dust Eliminator 


New unit dust controller is designed 


to operate as an independent unit 
where a central dust control system 
is not feasible, as in an instrument 











hz 


shop. It operates at 6 tnches external 
static pressure, and fan can be dis- 
charged at any 45-degree_ interval. 
Units are available in four sizes from 
500 to 2000 cfm., can be furnished with 
or without secondary filters.—The Day 
Company, 810 Third Ave. NE, Min- 
neapolis 13, Minn. 


Mention No. 854 when filling out card. 


Photoelectric Alarm 


New “Photoelectric Intrusion Alarm 
Set P1A” provides protecting wall of 
invisible infrared light acros any space 
up to 50 feet. Consists of “Photoelec- 











HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 42 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


Illustrated 


bulletins 





free 


The Shore Instrument 
& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 2, N. Y. 














and 


Before Thomas and Skinner En- 
gineers were called in by Asso- 
ciated Research, Inc., to redesign 
the permanent magnet assembly 
for the Keeler Polygraph, com- 
monly called the "lie detector," 
the magnetic unit weighed a total 
of 5.57 pounds. 


After redesigning, the unit 
weighed only 2.93 pounds— 
with the bonus of 30°%/, more gauss 
in the air gap. 


The compact, weight-saving 
unit engineered by Thomas and 
Skinner consists of .58 pounds of 
Alnico V, 1.82 pounds of iron 
circuit and 0.47 pounds of pole 


‘Half the Weight 
NY More Efficient 





pieces . . . compared with the old 
assembly of 5.10 pounds of Alnico 
| and 0.47 pounds of pole pieces. 


This material saving, space sav- 
ing application is typical of the 
permanent magnets designed by 
Thomas and Skinner. Behind every 
recommendation is the accumu- 
lated experience of 50 years of 
specialization in problems of this 
type—a half century of designing, 
engineering and producing mag- 
netic units. 

Call in Thomas and Skinner for 
a review of your permanent mag- 
net applications. 


Specialists in magnetics: permanent magnets and laminated cores 


THOMAS & SKINNER Steel Products Company 


1120 East 23rd Street + Indianapolis, Indiana 
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FOR LINEAR CONVERSION OF WEIGHT INTO 
POUNDS PER SQUARE INCH AIR PRESSURE 
A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosed totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


JOHN R. MONSELL 
Manufacturing Engineer 
Pitman, N. J. 


Pneumatic 
Weight 
Transmitters 








@LECTRONICALLY REGULATED 


LABORATORY 
POWER SUPPLIES 


BENCH 
MODEL 25 


| srame © INPUT: 105 to 125 VAC, 
50-60 cy 
© OUTPUT #1: 200 to 325 


—-" Volts DC at 100 ma 
° regulated 

b e OUTPUT #2: 6.3 Volts 
2 AC CT at 3A unregu- 
| lated 


wiotn 147° RIPPLE OUTPUT: Less 


ov than 10 millivolts rms 
7. 


| ress 
LAMBDA ELECTRONICS 
c ©.'2 2@ -2 «1 °478 fw) 


CORONA NEW YORK | 











For complete information write 
for Bulletin N 
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MERCOID 





THEY ARE USED FOR THE CONTROL OF TEMPERATURE, 
PRESSURE, LIQUID LEVEL AND MECHANICAL OPERATIONS, 
THE MERCURY SWITCH IS A FEATURE IN MERCOID CONTROLS 
THE REASON FOR THE MERCURY SWITCH IS THE ADDED SAFETY- 
BETTER PERFORMANCE AND LONGER CONTROL LIFE-ALL OF 
WHICH ARE IMPORTANT WHEREVER CONTROLS ARE REQUIRED 


WHY CONSIDER LESS WHEN YOU CAN GET SO MUCH MORE 
WRITE FOR COMPLETE CATALOG 


THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 4}, ILL 


NEW INSTRUMENTS 








Btssitirions - 


tric Control Type A20C-2” and “Light 
Source Type L60B.” Alarm can be 
silenced only by restoring electric cir- 
cuit by manual or automatic reset 
switch. Tamper-proof sensitivity ad- 
justment.—Photoswitch, Inc., 77 Broad- 
way, Cambridge 42, Mass. 
Mention No. 855 when filling out card, 





Variable Capacitor 
New “Type R” variable capacitor 
has brass plates 0.0225 in. thick, with 
corrosion-resistant bright-alloy plating. 
Standard spacing is ordinarily 0.0245 








399 


in. for maximum capacitance ranges 
up to 325 mmf. Other spacings up to 
0.0715 in. can be made. Dimensions 
are 1-5/8 in wide. by 1-11/16 in. high 
(plates extended) .—E. F.. Johnson Co., 
Waseca, Minnesota. 


Mention No. 856 when filling out card, 


Label Tape 


New pressure-sensitive tape requires 
no moistening and is waterproof, oil- 
proof, acid-resistant, and retains leg- 
ibility from -40 F. to 150 F. Made of 
two layers of acetate with a _ white 
waxy substance laminated between. 
Pressure on clear top layer indents 





white waxy layer and exposes bottom 
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[-COLE-) 














Precision 
Potentiometers 





Available in various types and sizes 
in single and multiple units in linear 
and non-linear characteristics and in 
a wide range of resistance values. 
Can be supplied to meet extremely 
close linearity and resistance toler- 
ances, torque, mechanical and elec- 
trical rotational and high resolution 
specifications. 


Precision 
Wire-Wound 
Resistors 








Subminiature, miniature, standard and 
special types. 


High stability and accuracy. 
Furnished in all resistance tolerances, 
wound with various types of resistance 


wire and with all types of impregna- 
tion and treatments. 


Precision 
Resistance Cards 


Linear and Non-linear 





Supplied to specifications in wide 
limits of configurations and sizes, to 
extremely close electrical and mechan- 
ical tolerances. 


See Booth No. 336 at Houston 
or send us your requirements. 


COLE Instrument Co. 


1320 S. Grand Ave. Los Angeles 15, Cal. 


a 


Wanted By Connecticut Concern— 


PRODUCT ENGINEER experi- 
enced.in product development of 
medium and small precision clock 
mechanisms. 


ELECTRICAL ENGINEER expe- 
rienced in electrical and mechan- 
ical design of motor-driven timing 
devices. 

Permanent position for right man. 
Write stating age, experience, and 
salary expectations, Box 199, In- 
struments Publishing Company, 
921 Ridge Ave., Pittsburgh 12, Pa. 








INSTRUMENT ENGINEERS 


Graduate Mechanical, Electrical or 
Chemical, with several years industrial 
instrumentation experience for posi- 
tions as Project Engineers handling 
design, purchase, and engineering on 
prefabricated process control panels. 
Unusual opportunity for men able to 
work on several projects and meet 
schedules. Interesting work with manu- 
facturer of quality equipment. Lo- 
cation—Chicago, Illinois or Wilming- 
ton, Delaware. All replies confidential. 


Reply: Personnel Manager 


PANELLIT, INC. 
6312 North Broadway 
CHICAGO, ILLINOIS 








ENGINEERS AND TECHNICIANS 


Needed Immediately 


Radar 
Servomechanisms 
Instrument Technician 
Microwave Techniques 
Flight Test Instrumentation 
Fire Control 

Applied Physics 

Test Equipment 
Autopilot Design 
Gyroscopic Equipment 
Computers 

Electronic Design 


Starting rate and future advancement 
commensurate with ability, experience 
and background. Excellent working con- 
ditions and liberal employee benefits, a 
future with a progressive company. 


Send resume of fraining, experience, date 
available to 


McDonnell Aircraft Corporation 
‘Home of the Banshee’ 


Post Office Box 516 St. Louis 3, Mo. 



































STAINLESS 
sTEEL 


guceh™ 


STANDARDIZE ON 


yonder 


TUBE FITTINGS 





When you make every tube connection 
a Swagelok connection you relieve 
yourself of bothersome small leaks in 
instrumentation lines. In addition, by 
standardizing on Swagelok fittings 
inventories are reduced and control 
simplified, component parts are inter- 
changeable and tube connections are 
made faster and easier. Swagelok fit- 
tings form a leakproof, torque-free 
seal with one and one quarter turns. 


FREE—For complete details and descrip- 
tive literature write Dept. BI. 
* Patented 


CRAWFORD FITTING CO. 
884 E. 140th Street, Cleveland 10, Ohio 











SWAGELOK FITTINGS AVAILABLE IN: BRASS, 
ALUMINUM, STEEL, STAINLESS STEEL, MONEL 


RS ARE BETTEp Thay 
e\Y 


5 
Pe, 
g ys 
RULES ape perteR™ 





COME TO YOU COMPLETELY ASSEMBLED, 


FINGER TIGHT 
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® Portable 


© Compact (6 3/4” | 

x 9 13/16” x 12 3/4”) 
® Light weight (33 Ibs.) | 
® Easy loading 
@ 2 to 12 channels 


| 

| 

@ Many other features | 
found only in | 
much larger recorders 


dependable instruments 


Type A-500 
12-channel ”/ j & Y f 


7 
Oscillograph Recorder stunver 
® The Heiland 500, because of the 
extremely small size and light 
weight, is widely used in aircraft and guided missile testing and by industrial 











and general research laboratories. The use of highly sensitive Heiland galva- 
nometers permits the measurement of strains without the use of amplifiers. 
For further information write 


| 
HEILAND RESEARCH CORPORATION benver'tcicrcdeusa | 











FOR MEASURING TANK 1 Sr 
CONTENTS ANY DISTANCE AWAY 

















SEND FOR 
BULLETIN 
945 


470 GETTY AVENUE @ PATERSON, N. J. 


























_ WHEATSTONE PORCELAIN TUBES 
be ” will protect base-metal thermo- 


i couples, too. Save Chrome and 
be / Nickel! Release critical al- 










¥ loys for more im- wt ; 

{ portant uses. at = B Wheatstone 

Es wa high-alumina mullite {| 

: porcelain tubes are [ae | 

é recognized as indus- /_ : 

ae try's standard. 1 ee 

—"WHEATSTONE 7 . 

Corporation r FACTORY 


2436 Reading Read Cincinnati 2, Ohio FOSTER, KY 
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NEW INSTRUMENTS 


colored layer to view. Packed in self. 
dispenser. Available in black, blue, 
red, or green in widths from 5/8 to 1% 
in.—Labelon Tape Co., 100 Anderson 
Ave., Rochester 7, N. Y. 

Mention No. 857 when filling out card, 








Neon Pilot Lights 


New neon indicating lights operate on 
a.c. or d.c. “No. 105 Post-Lite” is made 
of clear plastic, has length of 2.25 in. 
and operates from 65 to 130 v. a.c., or 
from 90 to 130 v. d.c.; “No. 110 Flush- 
Lite’ has minimum lamp projection 
and operates on 110-120 v. a.c. or dic, 

Drake Mfg. Co., 17138 West Hubbard 
St., Chicago 22, Ill. 

Mention No. 858 when filling out card, 


Voltage-dividing Resistors 


New “L-400 Series” VDRs are for 
military airborne instrumentation and 
similar applications. Features: 3 watts 
fully enclosed, 5 to 125,000 ohms resist- 
ance range, 5 percent accuracy (0.5 
percent on order) 0.5 percent linearity 





A 
, 


(0.1 percent on order) 300-degree me- 
chanical rotation and 290-degree elec- 
trical rotation; 1.625 in. dia.; can be 
ganged up to ten units with varying 
resistance ranges; available with an 
on-off switch that can be made to op- 
erate at any desired point of rotation. 
Standard shafts are 0.25 in. dia., 1 in. 
long (other lengths, special flats). 
Double-end shafts to order.—Indus- 
trial Div., DeJur-Amsco Corp., North- 
ern Blud., Long Island City 1, N. Y. 
Mention No. 859 when filling out card. 


360-deg. Resistors Wound 
on Continuous Forms 


New circular form wire-wound re- 
sistors, originally developed for servo- 
mechanisms, are being made to custom- 





425 


UJ t ' U q ' ' 
INCHES 


ers’ specifications as to resistance, turn- 
to-turn spacing, wire size, etc. For pro- 
duction runs, usual linearity is about 
4 percent.—Cubic Corp., 2841 W. Canon, 
San Diego 7, Calif. 

Mention No. 860 when filling out card. 





Connecting Leads 


New “Addaplug” connecting lead, 
molded with vinyl plastie, consists of 
an insulated low-resistance wire, term- 
inated by “Addaplug” connectors. These 
feature a plug with a spring-loaded 
knife-edge for firm low resistance con- 
nections. They each have plug holes 
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CHEMIQUIP 


PRESSURE SNUBBER to maintain a 







































































ite on | 
a BARTON FLOWMETER 
5 in. 
c., or * 
‘lush- SMALL, COMPACT zs 
ction » INEXPENSIVE ; ; 
r de. + RESISTS } — every major source of trouble in- 
bbar i - . P 
iii ep nt herent in other differential-pressure 
+ EASILY CLEANED a sah 
ard, + NO MOVING ; meters has been eliminated. For ex- 
PARTS ‘ anal: 
ors ' <4 | 
EE OC ‘ 
e for i | 
: onl AVAILABLE IN Fi No liquid seals to lose — your corrosive and 


watts STAINLESS STEEL, BRASS OR MONEL 
‘esist- What they do: Chemiquip pressure snubbers 

(0.5 give steady average pressure reading—smooth 

ns out pressure impulses and fluctuations— 
parity eliminate pressure gauge failure due to shock 
remove harmful solids from actuating fluid. 
Available in 4” and 4%” NPT. Popular uses: 
dampening pulsations and surges; for mer- 
cury manometers, metering, and filtering INSTRUMENT 


small quantities of liquids or gases 


highly volatile liquids are handled by stain- 
less steel bellows and range spring assem- 
bly, without seal pots. You get lower 
installation and maintenance costs. 


INSTRUMENT SOCIETY 
of America 
Presents 


No costly mercury used —hence none is lost 
by overranging, leakage or theft... none 
to emulsify or react with line fluids. Meter 
is less bulky. Accurate leveling isn’t needed. | 


Write today for illustrated, 
7 Stpremeta 


fully-detailed Bulletin B-41 10-14 6 1951 


CHEMIQUIP CO. AT THE SHOW 


6 EAST 97th ST., NEW YORK 29, N. Y. BOOTH 643 





Unskilled personnel can put a Barton into 
operation without harming the instrument 
in any way, impairing its accuracy or Caus- 
ing expense— because overranging doesn't 
damage the meter. 



































[ndus- Cleaning isn’t needed—a Barton drains or 
s 
Vorth- TEST ° STUDY - CONTROL vents itself completely. No pockets to trap 
Y. condensates or sedi- 
card. ment. No chains, 
links or floats to cor- 
rode. No doubt about 
und | accuracy of reading. 
s As Simply, Quickly and Easily TY 
id re- “aegis 
> as Taking Temperature Readings cas Mode! 22 g 
istom- j Re Recorder 
Just a flick of a switch, then read the Brookfield dial, | |SIMPLE, TROUBLE-FREE 
and you have your viscosity determination in centi- : " 
poises. The whole operation, including cleaning up, CONSTRUCTION FEATURES: 
usually takes less than a minute. @ Rupture-Proof Stainless Steel 
Available in a variety of models suitable for ex- Bellows. 
tremely accurate work with both Newtonian and @ Torque-Tube Drive—no pres- | Medel 200 
non-Newtonian materials, Brookfield Viscometers are sure bearing. Indicator 
425 ortable and plug in any A.C. outlet — can be used in | | © Self-Draining Housings. 
eT b, Plant or both. e —— Sapenee, Adjust- 
cant Write today for fully illustrated catalog showing ‘ ra oes sian 
a Brookfield Viscometers adaptable to any viscosity | .075 = for 5% of scale 
ge" problem from less than one to 32,000,000 centipoises. travel. 
| 
(anon, 
for measuring 
card. You are cordially invited to visit us at Booth 
| 


FLOW e LIQUID LEVEL @ DIFFERENTIAL PRESSURE 
WRITE FOR DETAILS IN BULLETIN 11¢4 


619 at the National Instrument Exhibit in 
Houston to discuss your viscosity determination 
and control problems. 


sta a | BARTON 
thee | r- Bm INSTRUMENT CORPORATION 
ts | Or of/ie/d 


ENGINEERING LABORATORIES, INC 
oe om 238 Perter SL, Stoughton, Mass. | 1431 SO. EASTERN AVE., LOS ANGELES 22, CALIF. 
r holes 
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NEW INSTRUMENTS 








OLLOW THE 
PARADE 


JUST PLAIN 3 | TSN 
RUGGED 9 | for multiple connections; they fit into 
-.. yet an alligator clips, spade lugs, and _ter- 
. minals of standard equipment. Each 
instrument of lead will withstand 5000 volts and has 
hi A 4 : SY, a current capacity of 15 amperes, 
— ere Crnclicablly Leads are Available in various lengths 
. . « PRECISION and in red or black.—Associated En- 
. . . ACCURACY INSTRUMENT gineering Corporation of Boston, 38 


Euston Road, Brighton 35, Mass. 
Mention No. 861 when filling out card, 
















































The Burlington “Hermetically Sealed" Instrument 
was designed and is manufactured to conform to 
JAN specifications for sealed instruments. 

* Steel case with heavy copper-cadmium plate and black 
finish. 

Excellent shielding due to case material and construction. 
Double strength clear glass. 

Black satin onodized aluminum bezel. 

Glass to metal seal under controlled humidity and tem- 
perature conditions. 

D'Arsonval per manent magnet type movement for DC 
applications. 

* Designed to enhance panel appearance. 

Available in !'/2" square, 2'/2" and 3'/2"" round case 
types. 

Guaranteed for one year against workmanship and Best Buy Burlington 
materials. 


BURLINGTON INSTRUMENT COMPANY )iweutixctox. iowa 








D-c. Relay 
New “Type R” resembles maker's 
| “Type K” but has greater sensitivity, 
operating range, and life expectancy. 
It retains, in an improved form, reed 











armature suspension of “Type K.” It 
does not supersede “K” for all ap- 
plications. Dimensions: 1.578 in. long, 
1 in. wide, max height 1.781 in. with 
10 contact springs in either pileup. 
Coils single- or double-wound; armature 
| single- or double-arm; operating voltage 
| up to 230 volts d.c. Weight approx. 
2 oz.—C. P. Clare & Co., 4719 West 
Sunnyside Ave., Chicago 30, II. 
Mention No. 862 when filling out card. 


8OX 





4 watts * 100 to 





Subminiature Relay 


Developed for use as potential binder made by a process which New “Model 1001” s-p.d-t. 28-volt d-. 
: dividers in high voltage electro- assures adequate mechanical subminiature dynamically-balanced re- 

static generators, $.S.White 80X strength and durability. This lay weighs less than one-third ounce, 

Resistors have many characteris- material is non-hygroscopic and, : 

tics—particularly negative tem- therefore, moisture - resistant. 


perature and voltage coefficients The resistors are also coated 
—which make them suitable for with General Electric Dri-film 
other high voltage applications. which further protects them 

They are constructed of a mix- against humidity and also sta- 
ture of conducting material and _ bilizes the resistors. 


WRITE FOR BULLETIN 4906 


It gives complete information on 
S.S.White resistors. A free copy 


and price list will be sent on 
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g was developed to meet specialized Te 
4 INDUSTRIAL DIWwIsSIOn quirements for aircraft and missile 
Tue installations. Contacts are rated at 1 


request. 





DENTAL MFC.CO. i, t 40th St. amp. non-inductive load.—Hufce Indus- 
Dept. 1. (0 East 40th St. tries, 2815 West Olive St., Burbank, 
NEW YORK 16, N. Y. Calif. 


Mention No. 863 when filling out card. 


WESTERN DISTRICT OFFICE: Times Building, Long Beach, Calif. 
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PYRHELIOMETER 


For the Measurement of 
SOLAR RADIATION 


Eppley Pyrheliometers are used for solar’ radiation 
measurements at ninety-eight weather stations in the 
continental United States, Canada, Alaska, Greenland, 
Iceland, Caribbean Sea, and the Pacific Ocean. Sixty-two 
of these stations are under the direction of the United 
States Weather Bureau. 

The Eppley Pyrheliometer was adopted as standard 
equipment by the Weather Bureau after considerable 
experimentation. It was found to be the best instrument 
so far tested by the Bureau. 

Used in conjunction with a suitable recorder, the Eppley 
Pyrheliometer will provide an accurate and reliable record 
of total solar and sky radiation on a horizontal surface. 


Bulletin No. 2 on Request 


THE EPPLEY LABORATORY, INC. 


Scientific Instruments 


Newport, Rhode Island, U.S.A. 
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“TROUBLE FREE” 


UDR 18 1 Ut Cis 


SELF-OPERATING REGULATORS 
and DIAL THERMOMETERS 


| Constant Temperature Regulation for 


A) 


* HOT WATER TANKS ¢ PASTEURIZERS ° PRE-HEATERS 
* STORAGE ROOMS °¢ VATS ¢ PLATING TANKS 
* COOKERS ¢ FEED WATER HEATERS * WATER JACKETS 


Cut your processing costs to a new low with the Trerice Self-Operating 


Regulator. This dependable, experience-proven 
regulator provides trouble-free control . . . 
eliminates over-heating! Saves you steam, fuel 
and labor while affording improved “quality 
control” over your product. Your low, initial 
investment in the Trerice Self-Operating Regu- 
lator and its companion piece, the Trerice Dial 
Thermometer, will be repaid many times over 
during their first year of service. 


WRITE DEPT. A-15 FOR BULLETINS 500 AND 1000 





mC ORDING Ane 


H. O. TRERICE roy SINCE 1923 


1420 W. Lafayette Blvd. « Detroit 16, Michigan 
IN CANADA: 170 Ferry Street ¢ Windsor, Ontario 











Bronch Offices in Atlanta « Chicago ¢ Cleveland « Flint * Grand Rapids 
Hanapolls © Kalamazoo « Kansas City ¢ Los Angefes ¢ Milwoukee 


New York « Toledo © Toronto, Canada 


—— 








IS 
[ IN SAN DIEGO 
CALIFORNIA 












at Convair (Consolidated Vultee Aircraft Corporation) 





INSTRUMENTATION 


TECHNICIANS 
ARE NEEDED AT ONCE 

































for Aircraft and Guided Missile Flight 
Test and Performance Program. 


Here’s an excellent opportunity for 
experienced people. Interesting and 
challenging work on long-term contract. 
Finest working conditions. Attractive 
compensation commensurate with 
experience. 


San Diego offers you and your family 
incomparable living. Ideal year-round 
climate... cool, clean, dry. A smog-free 
coastal city that gives you a new way of 
life... pleasant, refreshing, happy. 















WRITE GIVING AGE, EDUCATION, EXPERIENCE 
Mr. H. T. Brooks, Engineering Department 
Consolidated Vultee Aircraft Corporation 

San Diego Division 
San Diego 12, California 
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Automatic Electric 
plug-in relays 





in vital operations, Automatic Electric "plug-in" relays assure rapid 
replacement, to avoid frequent replacement. 

COMPLETE LINE—Popular assemblies of Class “‘S’’, “Z’’, “B”, 
and ‘‘A” relays (left to right), available from stock with up to 
20 pins. Others assembled to order—hermetically sealed, too. 
DEPENDABLE—all Automatic Electric relays are made to exacting 
telephone standards. Order yours from Automatic Electric’s 
88-page catalog. Write: 


AUTOMATIC ELECTRIC SALES CORPORATION, 1033 W. Van Buren 
Street, Chicago 7, Illinois. In Canada: Automatic Electric (Canada) Ltd., 
Toronto. Offices in principal cities. 


RELAYS SWITCHES 
a ELECTRIC 


CHICAGO 


AUTOMATIC 





RECORD TIME - COUNT QUANTITY, 


a) 
a 


Actuated by an electrical impulse .. . 
operates on the output of a scaler, photo 
tube, limit switch or any similar device. 
Records counts with relation to time and 
quantity on a roll of tape auto- 
matically resets to zero 
In Radioactive Research, 
cious man hours and results 
economy and efficiency. 

In Industry it 
record automatically, 
tion and time each hour. 

Whatever your counting problems, our 
Engineering Department can adapt these 
Recorders to meet your particular need. 


Write 


it saves pre- 
in greater 


maintains a permanent u 
recording produc- 1? 

12P 

12P ¢. 
12P 0, 
12P 1% 
11A 033 
11A OM)» 


for interesting 


Visit our Booths Booklet SC 13. 
Ww0é& | 
Sixth National Instrument 


Exhibit, Houston, Texas 





SCALES 
WEIGHT 

RECORDER'S 
HI- SPEED e709 — FOUNDED 
COUNTERS e@1 O47 9 4 1888 


STREETER-AMET COMPANY 


4101 N. RAVENSWOOD AVENUE CHICAGO 13, ILLINOIS 


8% Sada 
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Instrument Electronics 
Continued from page 890 
lines of force than is air. The ratio of the number of elec. 
tric lines of force established in a dielectric material to the 
number of lines of force established in air is called the 
dielectric constant of the material. If we consider air as 
having a constant of 1, the dielectric constant of mica is 
about 6, and that of oil about 2. The letter K represents 
the dielectric constant in equations involving capacitance, 
Units of Capacitance 

Capacitance is the property of a capacitor to allow current 
to flow when the voltage across it changes. Capacitance js 
measured in farads, named after Michael Faraday, an Eng- 
lish physicist. A capacitor has a capacitance of 1 farad 
when a change of 1 volt per second across it produces a 
current of 1 ampere through it. The farad is too large a 
unit to be used for practical purposes. In electronic equip- 
ments, the units of capacity generally used are the micro- 
farad (uf.) and the micromicrofarad (uuf.). A microfarad 
is one-millionth of a farad; a micromicrofarad is one-mil- 
lionth of a microfarad. 

Capacitance can be defined also in terms of the total elec- 
tric charge which the capacitor holds when charged to a 
given potential. The capacitance of a capacitor is similar 
to the volume of a storage tank. The amount of liquid you 
can store in a tank depends on the size of the tank. The 
amount of electric charge you can store in a capacitor de- 
pends on three factors—the area of the metal plates, the 
thinness of the dielectric, and the nature of the dielectric, 
as shown by the formula for the capacitance of a parallel- 
plate capacitor: 

C 0.224KA/d, 
where C equals the capacitance in microfarads, K equals 
the dielectric constant of the material used, A equals the 
area of one plate in square inches, and d equals the distance 
between plates in inches. 
Voltage Rating 

In selecting or substituting a capacitor for a particular 
job in a circuit, you must consider (1) the value of capaci- 
tance desired and (2) the amount of voltage to which the 
capacitor is subjected. If the voltage applied across a 
capacitor is too great, the insulating material in the di- 
electric breaks down and burns out. The capacitor then is 
shorted, and the flow of direct current through it can cause 
damage to other parts of the equipment. Capacitors have 
a voltage rating that you should never exceed. 

The working voltage of a capacitor is the maximum 4d-. 
voltage that can be applied steadily without harm to the 
capacitor. The ‘working voltage depends on (1) the type 
of material used as the dielectrie and (2) the thickness of 
the dielectric. 

Capacitors in Series 

When two or more capacitors are connected in series, 
the total capacitance is the same as that of a single capaci- 
tor with a thicker dielectric. The thicker the dielectric, the 
smaller the capacitance. Therefore, the total capacitance 
of capacitors in series is less than the capacity of the small- 
est capacitor. 

The total capacitance of capacitors in series is found by 
the equation: 


Cy C; 2 3 

As the thickness of the dielectric effectively increases 
when capacitors are connected in series, the working voltage 
of the combination is increased. Theoretically, the working 
voltage should equal the sum of the voltage ratings for 
each capacitor. However, an applied d-c. voltage divides 
in direct proportion to the d-c. leakage resistance of the 
dielectrics, and, as leakage resistance of dielectric materials 
varies with many factors, the working voltage of capaci- 
tors in series is not as large as the sum of the individual 
ratings. 
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Capacitors in Parallel 


When you connect capacitors in parallel, you effectively 
increase the surface area of the plates. As increasing the 
area of the plates increases the capacitance of a capacitor, 
the total capacitance of capacitors in parallel is equal to 
the sum of the individual capacitance. This may be stated 
as: 

Cy =C, + Co +Cygt+-.-.- 
Note that capacitors in series are added like resistors in 
parallel, and that capacitors in parallel are added like 
resistors in series. 

The break-down voltage of capacitors in parallel is no 
greater than that of the weakest capacitor in the group. 

CAPACITIVE REACTANCE 

Reactance is the opposition of a device to flow of alter- 
nating current. The opposition of a capacitor to flow of 
alternating current is called capacitive reactance. It is not 
called resistance because it differs from the resistance of 
a resistor in two basic ways—(1) it depends on frequency 
and (2) the phase relations are different. 


Ohm's Law for Capacity 


Ohm’s law can be applied to capacitors as well as _ re- 
sistors. Ohm’s law for capacitors states that capacitive 








Fig. 2-9. Action of a capacitor. A, experimental circuit for measuring 
current and voltage; B, curves of current (I), voltage (E), and power 
(W); C, phase of current and voltage. 


reactance, X,., equals the potential across the capacitor 
(volts) divided by the current through the capacitor (am- 
peres). That is: 
Dem: Of! Fe Of [X,,0r I E/X,.. 
The unit of reactance is the same as for resistance—the 
ohm. 


Frequency 


Fig. 2-9,A shows a capacitor connected to an a-c. gener- 
ator of variable frequency but fixed voltage. I,, and E,, 
are instruments for measuring the current and voltage. 
Note that the voltage is measured across the capacitor, 
and that the current is the current through the capacitor. 
As the frequency of the generator is raised, the a-c. cur- 
rent in the circuit increases, even though the voltage ap- 
plied remains constant. This proves that the opposition to 
current flow offered by the capacitor varies inversely with 
the frequency of the current. As frequency goes up, the 
opposition goes down. This is shown by the formula for 
capacitive reactance: 

Ke 1/(27FC), 
where F’ is the frequency of the current (eps.), C is the 
capacitance of the capacitor (farads), and X,. is the reac- 
tance (ohms). 

Note that X,. is inversely proportional to the frequency 
and also to the capacitance—that is, the reactance decreases 
for higher frequency and larger capacitance. 


Phase 


Fig. 2-9,B shows the current (/) through the capacitor 
and the voltage (FH) across the capacitor. Note that the 
current is %4 eycle, or 90 degrees, ahead of the voltage. 
This is a fundamental difference between a capacitor and 
a resistor. The phase relations are shown vectorially in 
Fig. 2-9,C, 

It is important to remember that the voltage across a 
Capacitor (from plate to plate) is 90 degrees out of phase 






This Surface Com- 
bustion endothermic 
type atmosphere 
generator produces 
“*RX'' Gas by 
“*cracking’’ a non- 
combustible mix- 
ture of air and gas 
with a catalyst at 
high temperatures 
—vsed for the sur- 
face conditioning of 
metals during heat 
treatment. 

















@ By measuring the pressure differential 
across an orifice in the gas-air mixture line, 
this Meriam Manometer is used to deter- 
mine the quantity of the proportioned 
air-gas mixture flowing to the generator 
reaction tube. 


The Manometer is the popular U-Type 
Clean-Out design. By means of the wing 
nut at the top, the Manometer body and 
tube can be disconnected from the head 
— the tube cleaned and the instrument 
reassembled — without disconnecting the 
head section. May we send you Bulletin 
No. | describing this dependable instrument 
and its application to the measurement of 
pressures, vacuums and differential pres- 
sures in plant and laboratory? 


THE MERIAM INSTRUMENT CO. 
10958 MADISON AVENUE © CLEVELAND 2, OHIO 


WESTERN DIVISION: 4760 E. OLYMPIC BLVD., LOS ANGELES 22, CALIF. 
IN CANADA: PEACOCK BROS., LTD., MONTREAL 





ESTABLISHED 1911 





MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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-CONTAINED 
-CONTROLLED 
-SUFFICIENT 
-RELIANT 


The patented Farris Stacon Temperature 
Regulator is easily the most independent 
regulator available today. It’s unique. 
It stands alone. It’s trustworthy. It needs 
no watching. It’s perfect for the man who 
wants no cause for worry .. . who wants 



















to relax in the sure knowledge that his Stacon 
temperatures are constant. Temperature 
Regulator* 


Here’s why Stacon stands alone in the 
field. It has no packing glands to leak or 
bind . . . the stem moves freely. The 
liquid in the bulb flashes to vapor in the 

power bellows, assuring hairtrigger re- 

sponse to move the disc. It operates with 
unbelievable accuracy—to within plus or 
minus 1 degree—and it operates with 
that accuracy under all conditions. Stacon 
provides air-operated accuracy at low, 
self-operated cost. 

Get the details on the one truly out- 
standing temperature regulator—Stacon. 
Send for Bulletin 50-1000 to get all the 
details. 

*Patented and Patents Pending 


Farris Stacon Corporation 


536 COMMERCIAL AVE PALISADES PARK, N. J 
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Monitor Electric Batch Counter, 
counts any BATCH Quantity of parts, 
packages, sheets, measurements or oper- 
ations and automatically controls Batch 
Marking or separating devices, pile 
changers, kick out devices, conveyors, ° 
etc., without slowing down production 
or missing a single count. Counting Case Histories, 
Proved thru more than ten years use. application information, 
Extremely adaptable. Tell us what you etc. Send for Bul. 
want to do or send for Bul. PDC-53. PDC-53. 





g pages of Batch 


P ae , Company 


702 W. JACKSON BLVD., CHICAGO 6, ILL. 
Representatives in Principal Cities 
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with the current through the capacitor. This means that in 
any circuit with capacitance, the voltage and current cannot 
be exactly in phase. However, as no circuit consists entirely 
of pure capacitance, the current and voltage are not exactly 
90 degrees out of phase. The phase difference between the 
current and voltage in practical circuits depends on the 
relative amounts of reactance and resistance. 


Power 


Power is the product of current and voltage. When the 
current and voltage are alternating, the power at any 
instant is the product of the instantaneous values of the 
current and voltage. Fig. 2-9,B shows a power curve (W) 
obtained by multiplying the instantaneous values of the 
current (e) and voltage (i) in a capacitor. Note that the 
power is positive for % cycle and negative for the next 
% cycle. The periods of positive power represent the time 
when the electric field is building up, which is the time 
when the capacitor charges. The periods of negative power 
represent the time when the capacitor is discharging and 
returning its energy to the circuit. In a purely capacitive 
circuit, the capacitor returns as much energy to the circuit 
on alternate quarter cycles as it consumes on the other 
quarter cycles, and the average power consumed and 
dissipated is zero. 


USES OF CAPACITORS 
Storage 


Capacitors are used in two basic ways. The first way is 
as a storage device. When you charge a capacitor, one plate 
accumulates an excess, and the other plate a deficiency, 
of electrons because electrons cannot flow through the 
dielectric. By utilizing the storage ability of a capacitor, 
you can (1) charge a capacitor from a battery or any 
source of d-c. potential, (2) hold the charge for an interval 
of time, and (3) regulate the charging and discharging 
time. This application is useful for shaping signals in 
instruments such as counters. The storage characteristic 
is used also in integration. When used as a storage device, 
the capacitor is charged, and a potential exists across the 
capacitor—that is, the plates are at different potentials. 


Coupling 


The second way in which a capacitor is used is as a 
coupling device. When used as a coupling device, a capaci- 
tor passes alternating current and blocks direct current. 

A coupling capacitor in a properly designed circuit passes 
alternating current with practically no opposition. Because 
of the small opposition, the voltage developed across the 
coupling capacitor—/X,—is negligible, and almost all the 
signal voltage appears across the load. The important 
things to remember when a capacitor is used as an a-¢c. 
coupler are (1) the a-c. signal passes through the capacitor 
at almost the speed of light and with insignificant loss in 
amplitude, (2) the two plates of the capacitor follow the 
signal almost instantaneously, (3) the potential drop across 
the capacitor is insignificant, and (4) the capacitor does 
not charge or discharge appreciably during the a-c. cycle. 
Note that a coupling capacitor can pass an a-c. signal 
whose peak-to-peak amplitude exceeds the working voltage. 
This is because the /X,, drop across the capacitor remains 
small. 

Fig. 2-10 shows a coupling network between two circuits. 
The signal developed across the resistor passes through the 
capacitor with insignificant change in phase or amplitude. 
The capacitor acts like a solid conductor to the a-c. signal. 
However, the coupling capacitor blocks the d-c. potential 
of the first circuit from the second circuit. 

Capacitors are used also as frequency-sensitive couplers 
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Fig. 2-10. Capacitor coupling between two circuits. 
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MODEL 100VA 
CAPACITY 100 LBS. 
Produces Vibrations 
You can be sure if your products |Vertically. All Controls 
pass a vibration fatigue test—sub- In Easy Reach. 











stantiates design and construction materials—frequently ex- 
poses excessive material. Many things can be learned from 
tests. A "must" for electronic, aircraft and automotive parts 
and assemblies. Hundreds in use. Models to handle parts 
from 10 Ibs. to 100 Ibs.—choice of vertical or horizontal table 
movement. Frequencies of 600 to 3,600 v.p.m. Special ma- 
chines to order. Catalog F contains treatise. 


Made & 





DIE FILING MACHINES 


“& ALL AMERICAN 


Tool & Manufacturing Co. 





>y makers of ALL AMERICAN PRECISION 





1010 Fullerton Pkwy. Chicago, Ill. 


Doubled Output with Type H Leak Detector 


Production was doubled when the Lintern Corporation, 
Berea, Ohio, adopted General Electric's new Type H 
Leak Detector on its manufacturing line. The Leak 
Detector is used to test gasoline tanks to make sure no 
leaks exist. 

‘“‘The new instrument enables the company to detect 
the smallest of leaks in a tank and these can be repaired 
before the unit is shipped,’’ Lintern engineers said. 


@ Instantly detects leaks in pressure systems* 
@ Provides portable, lightweight inspection 


@ Eliminates immersion and storage tests 


*If the system is filled with combustible gas, write for special appli- 
cation information. 


$519.00 list price 


Order your Type H Leak Detector through your nearest G-E 
Sales Office, or write Sect. 687-78, Special Products Division, 
General Electric Company, Schenectady, N. Y. 














CUT COSTS on 






M@ISTURE 
CQNTROL 


KEMP DYNAMIC DRYERS DRY 
INSTRUMENT AIR TO LOW DEW 
POINTS FOR AS LITTLE AS 4c PER MCF. 


Kemp Dryers save industry thousands of dollars a 
year—because they protect costly instruments from 
damage due to moisture in the air or air source. 
Operation is guaranteed to your specifications, and 
standard models are available for any instrument 
air drying operation—whether it’s large or small. 
Send For Information. Kemp has a Dynamic Dryer 
designed for every application. Find out how Kemp 
can solve your problem. Write today —no obligation. 


DYNAMIC DRYERS 
Write for Bulletin D-27 for tech- 
nical information. C. M. Kemp 


Mrc. Company, 405 E. Oliver 
OF BALTIMORE Street, Baltimore 2, Maryland. 





CARBURETORS © BURNERS @ FIRE CHECKS @® ATMOSPHERE 
GENERATORS @ ADSORPTIVE DRYERS @ METAL MELTING UNITS 





SINGEING EQUIPMENT @ SPECIAL EQUIPMENT 
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STATHAM DYNAMICALLY 
BALANCED PRESSURE 
TRANSDUCER—MODEL P69 


The Model P69 pressure transducer is designed for long 
life and excellent performance under conditions of vibration 
and acceleration such as are encountered in flight test and 
guided missile applications. This dynamically balanced, tem- 
perature compensated transducer is offered for the measure- 
ment of gage, differential, or absolute pressure. The full 
| bridge of the transducer will operate successfully with a wide 
variety of controlling, indicating, recording, and telemetering 
circuits. 

Please Request Bulletin No. 3.3 


We invite correspondence with our 
engineering staff when you are con- 
sidering instrumentation for the meas- 
urement of acceleration, pressure, 
force or displacement. 









LABORATORIES 


SCIENTIFIC INSTRUMENTS 


12401 West Olympic Blvd. Los Angeles 64, California 
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in differentiating instruments. As the reactance of a capaci. 
tator decreases for increasing frequency, a capacitor éan 
be used to pass high-frequency a-c. signals and block low- 
frequency a-c. signals. This is the basis for differentiation, 

An important use of capacitors is as an element in a 
resonant circuit. They are used in conjunction with in- 
ductors for this application. 


Types 

As shown in Fig. 2-11, various types of capacitors are 
used in electronic circuits. The five most common types 
are the variable, paper, mica, ceramic, and electrolytic 
capacitors. 

Variable capacitors are used in circuits where the capaci- 
tance must be continuously variable, such as tuning con- 
trols in radio receivers and signal generators. Most variable 
capacitors are of the air-dielectric type. A simple variable 
capacitor consists of two sets of metai plates, brass or 
aluminum, insulated from each other and arranged so that 
one set of plates can be moved with respect to the other. 
The stationary plates form the stator, and the movable 
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VARIABLE CAPACITOR SYMBOL 


FIXED CAPACITOR SYMBOL 
(ALL TYPES) 


ie is a Semmternat 











Fig. 2-11. Types of capacitors. Upper left, electrolytics; upper right, 
varieble; lower left, paper; lower center, dual ceramic-dielectric; lower 
right, mica. 


plates form the rotor. When the two sets of plates are fully 
meshed, the entire surface areas of the two sets of plates 
are facing one another and maximum capacitance exists. 
When the rotor is completely unmeshed with the stator, 
minimum capacitance exists because the area of the plates 
facing each other is a minimum. Variable capacitors range 
in size from about 1 micromicrofarad to 1,000 micromicro- 
farads. 

Small variable’/capacitors are called trimmers and pad- 
ders. They are used widely for fine tuning in radio sets 
and instruments. Air and mica are used as the dielectric. 

Paper capacitors consist of two or more long strips of 
tinfoil separated by thin waxed paper and rolled together 
into a compact form. Paper capacitors are made in fixed 
capacity from about 0.0001 microfarad to about 2 micro- 
farads. They are used mainly for audio and r-f. bypassing 
and for coupling between stages. The d-c. working voltage 
that they can withstand is marked on the label of the ca- 
pacitor. 

Mica capacitors, which are used mainly as bypass and 
coupling capacitors in r-f. circuits, are made in sizes from 
about i0 to 10,000 micromicrofarads. They consist of two 
or more strips of metal foil separated by thin sheets of 
mica. The complete unit is pressed into a compact form and 
encased in insulating material. 

Ceramic capacitors, like mica capacitors, are used for 
bypass and coupling, and are made in sizes from about 
10 to 10,000 micromicrofarads. They are characterized by 
small size. 

Electrolytic capacitors depend on a chemical action to 
form a dielectric of a very thin film of oxide. One plate of 
the capacitor is aluminum, and the other plate, which is 
the electrolyte, is a borax solution. In operation, a thin 
coat of oxide forms on the sheet of aluminum and serves 
as the dielectric. As the film of dielectric is extremely thin, 
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APPLICATIONS 


In 


GAS INSTRUMENTATION 
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THERMAL | 
CONDUCTIVITY & 
UNITS 





8 Filament 
High Output 
Recorder Unit 


—for accuracy, simplicity, 
speed of response and economy 


The practical answer to problems of continuous gas observa- 
tion involving purity, quantitative change, absorption and other 
laboratory and process applications. Gow-Mac Sensing Elements 
are standard equipment in government bureaus, armed service 
projects, industrial and university research laboratories. In- 
quiries on specific gas analysis problems will receive prompt 
attention. 


SEE THEM at Booth 308 


WRITE, today, for new _ illus- 
1.8.A. Show in Houston 


trated Gow-Mac 1951 Catalog 
The INSTRUMENT 
“MAC COMPANY | 


22 LAWRENCE STRECT NEWARK 5, NEW JERSEY 





RECALIBRATE on the job— 


Kochester 
DIAL THERMOMETERS 





Accidents are bound to happen .. . like dropping or banging 
a thermometer sufficiently hard to make readings inaccurate. 
This could result in costly production errors. To eliminate 
this possibility, Rochester now offers a new bi-metallic Dial 
Thermometer with screw adjustment permitting recalibration 
on the job! Simply put the instrument in boiling water or 
other known temperature and reset indicator. Better order 
today. Send for Catalog No. IT-650, Rochester Manufacturing 
Co., Inc., 85 Rockwood St., Rochester 10, N. Y. 


ROCHESTER £2 


MANUFACTURING COMPANY, INC. wa. low 


DIAL THERMOMETERS GAUGES A ETERS 























Perkin-Elmer Infrared 
Spectrometers and other 
instruments will be on 
display at Booth 306. 
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INSTRUMENT NEWS is an 8-page quarterly 
published in the interests of furthering research, 
material analysis, and production through modern 
optical instrumentation. Articles of technical and 
general interest are prepared by leading workers 
in the field and the Perkin-Elmer staff. 


Some of the articles from the 


Spring ’51 issue are: 


outstanding 


INFRARED MICROSPECTROMETER 
Article by Elkan R. Blout 


PRESENTATION OF PURE COMPOUND SPECTRA 
Editorial 

PANORAMIC CAMERA 

Horizon-to-horizon photographs 


Among the subjects in the Summer issue are: 


HARVARD METEOR CAMERA 
Baker-Schmidt Optics 
ULTRAVIOLET MICROSPECTROSCOPY 
Article by A. W. Pollister 


INFRARED BOOSTS PENICILLIN PRODUCTION 
Merck Product Control Story 


INSTRUMENT NEWS 


without charge by filling in the coupon below. 


You may receive regularly 
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HOW DO YOU PUT 


PRECISION 


into a potentiometer? 


At Fairchild we do it by careful 
design and scrupulous attention 
to every phase of manufacture 
from selection of materials to 
precision machining of all me- 
chanical components. 

How does this special care 
pay off? Let’s look at three im- 
portant parts of the new Type 
746 —the housing, mounting 
plate and shaft. The housing is precision machined out of solid 
aluminum bar stock. Result — better ganging and no out-of- 
round cups. This means better linearity. All critical surfaces 
of the mounting plate are accurately machined at one setting 
to insure a shaft-to-mounting surface squareness within .001 
in./inch and concentricity of shaft to pilot bushing within .001 
in. FIR. The shaft is centerless ground from stainless steel to a 
tolerance of +.0000, —.0002 in. which, together with the pre- 
cision-bored bearings, results in radial shaft play of less than 
.0009 in. Such mechanical precision makes it possible to utilize 
the full precision of the windings and associated gearing. 

Does your application require this kind of precision? Write, 
stating requirements. Fairchild Camera and Instrument Corp., 
88-06 Van Wyck Blvd., Jamaica 1, N. Y., Dept. 140-19 B. 


IRCHILD 


PRECISION POTENTIOMETERS 











THE SPOT GALVANOMETER 
Laboratory Accuracy . . . Shop Ruggedness 


The Cambridge Spot Galvanometer provides a complete outfit 
—galvanometer, lamp and scale—in one self-contained metal 
case. It is robust, has a stable zero and does not require ac- 
curate levelling. The sharply defined spot can easily be read 
at a distance. The lamp may be operated on A.C. service 
current or 4-volt battery. Sensitivity in mm. on scale is from 
19 to 170 per micro-ampere using coils of 10, 40 and 700 


ohms. Scale can be read to 0.2 mm. Send for Bulletin 167-S. 


CAMBRIDGE INSTRUMENT CO., INC. 


3742 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 








Page 948—Jnstruments—Vol. 24 











electrolytic capacitors of small dimensions can be made with 
capacitance as high as 1,000 microfarads. 

In operation, the electrolytic capacitor passes a “leakage” 
d-c. current, which is required by the chemical action in 
forming the dielectric. This current is about 0.5 milliampere 
per microfarad of capacity at the rated voltage. The leak- 
age increases after a period of disuse because the electro- 
lytic film deteriorates in storage. 

An electrolytic capacitor is polarized—that is, it has a pos- 
itive and a negative terminal, both of which must be con- 
nected properly in a circuit. Thus, an electrolytic capacitor 
can be used only in circuits with a steady or a pulsating 
direct current applied to the terminals. A reverse current 
destroys the oxide film and the capacitance of electrolytic 
capacitors. 

The aluminum plate need not be a straight sheet but 
may be rolled, as in a paper capacitor, to give greater ef- 
fective plate area. The capacitance of an electrolytic capaci- 
tor usually is high because of the thin dielectric. Electrolytic 
capacitors range in size from about 4 microfarads to about 
1,000 microfarads. Because of their high capacitance, they 
are used commonly in filter systems of power supplies. 

The type of electrolytic capacitor described is known 
as a wet electrolytic. A variation of this type is the so- 
called “dry” electrolytic. Although this capacitor is not dry, 
it is said to be dry because the electrolyte is not liquid; 
instead, a gauze that is saturated with a solution is used. 
The dry electrolytic capacitor is preferable to the wet type 
because it is sealed at both ends and the solution cannot 
evaporate. 

Electrolytic capacitors are used extensively in power 
supplies and low-frequency amplifiers where large values 
of capacitance are required. Although metallized paper 
capacitors are much smaller than conventional paper ec: 
pacitors, they are still too bulky and expensive for use .? 
low-frequency circuits. Electrolytic capacitors are not as 











good as paper capacitors for three reasons—(1) they | 


cannot operate at high temperatures, (2) their shelf life 
is shorter, and (3) they absorb charges. The absorbed 
charge is a source of spurious potential in low-level circuits. 


COLOR CODES FOR RESISTORS AND CAPACITORS 

Fixed resistors and some fixed capacitors usually are 
labeled with a color code to indicate value and tolerance. 
The color code for resistors and capacitors is used uni- 
versally and should be remembered by all instrument men. 

The Radio Manufacturer’s Association (RMA) has stand- 
dard color codes for power transformers, audio transform- 
ers, i-f. transformers, battery power cables, and dynamic- 
speaker connections in addition to the color code for 
resistors and capacitors. The RMA standards are used by 
most manufacturers. 

The RMA standard color codes for resistors and capaci- 
tors are given in Table I. 


Color Significance 


The value of a resistor or capacitor is found from the 
colors, which usually indicate two significant figures and a 
decimal multiplier. An easy fact to remember is that the 

TABLE I—-COLOR CODE 


Percentage 








500 


— 


Signifi- of Voltage 
cant Decimal tolerance rating 
Color figure multiplier | RMA RMA 
| 1938 1938" 
cl Lr ° 0 1 
Brown 1 10 | 1 100 
Red 2 100 2 200 
Orange 3 } 1,000 3 | 300 
Yellow 4 10,000 4 {| 400 
Green 5 100,000 5 | 500 
Blue 6 1,000,000 | 6 600 
Violet | 7 10,000,000 7 700 
Gray .| 8 100,000,000 8 | 800 
White ; 9 | 1,000,000,000 | 9 900 
Gold — | 0.1 | + 5 | 1,000 
Silver | 0.01 | +10 | 2,000 
No color - -- | 





* Applies to capacitors only 
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For low-level measurements of 
stress, strain, displacement, 
pressure, temperature, velocity, 
acceleration. High gain, 30 av 
input for 1-ma output; bandpass 

frequency response, 0 to 500 
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Voltage 
rating 
RMA 
1938° 


100 
200 
300 
400 
500 
600 
700 
800 
900 

1,000 
2.000 
500 


cps + 2% flat. Automatic com- 
pensation for static zero drift 
of oscillograph traces permits 
truly unattended operation. 
Special stress - analysis cali- 
bration network allows direct 
reading of stress in steel. 











Transducer inputs feed through 
thermally - insulated plug-in 
bridge circuits for 1-, 2-, and 
4-legged configurations. Fac- 
ilitates summing or difference- 
taking within transducer arrays 
through single amplifier channel. 
Low noise and exceptional 
stability under local electrical 
disturbance, temperature and 
humidity variation. 
Send today for further data. 


ELECTRONIC 
ENGINEERING 


ASSOCIATES, LTD. 





1046 Brittan Avenue 
San Carlos, California 






















































WwW tn 
MAUTO-LITE 


_ FOR TEMPERATURE INDICATION 


Auto-Lite Thermometers are designed to give you the broad- 
est selection for your needs: Priced low and precision-made 
for accuracy, these instruments point the way to tempera- 
ture savings and help to prevent spoilage. Write for catalog 
showing the many styles and types of Auto-Lite Thermom- 
eters that are available. 





TYPICAL APPLICATIONS: STORAGE TANKS & ROOMS, 
COOLERS, DRYERS, AIR CONDITIONING, PILOT PLANTS. 


Age ae te 





Illustrated, at top: Model G Indicating Thermometer, flush 
mounting type with capillary tubing for remote reading. 
Priced from $18. At bottom: Model V Thermometer (vapor 
pressure type). Rigid stem for direct mounting. Priced from 


$10.25. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION, DEPT. x-2 
TOLEDO 1, OHIO 
NEW YORK «+ CHICAGO «+ SARNIA, GNTARIO 











THERE'S NO SUBSTITUTE | 
FOR | 
EXPERIENCE 


SCIENTIFIC LENS COATING 
are 


« 





Consult our optical 
engineers for all your 


nancnanltn rane anaasinte none <a 4 





Bethlehem Mercury Oxifier 
and Gold-Adhesion Filter 


Used by * Laboratories in many fields 
* Chemical Companies HIGH V ACUUM COATING 
* Gas and Oil Industries 


* Instrument Manufacturers and 


Users of lenses, prisms and specialized 
* Reiners optical systems. 
lf you use mercury at all you need 
cleaning equipment. FIRST SURFACE MIRRORS 
This process gives you the great ad- PLASTIC METALIZING 


vantage of having clean mercury 
always at hand. 


sipecities, Complete sets, $00, $220, | PACIFIC UNIVERSAL 
gy for illustrated brochure. PRODUCTS CORP. 


Bethlehem Apparatus Co., Inc. 168 Vista Ave. Pasadena 6, Calif. 


887 FRONT ST. HELLERTOWN, PA. 
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Fifteen years 

of leadership 
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¥ is available 
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INCORPORATED 
1607 FLOWER STREET, GLENDALE, 1, CALIFORNIA 


wEW LINEAR s7aaiizép 
PRESSUREGRAPH 


MEASURES and RECORDS Explosion, 
Gas or Hydraulic Pressure 


For Jet or Internal Com- 
bustion Engines, Compres- 
sors, Pipe Lines, Injection 
Pumps, Explosions 


Completely re-engineered, 
the new Linear Stabilized 
Pressuregraph now pro- 
‘uracy in measuring and 
e-time studies of dynam- 
nomena. In addition to its 
0,000 PSI) and broad fre 
20,000 CPS) it now 


over 





% Linear measurement 


Drift stabilized 
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Let Our Sales-Engineers Help 
Solve Your Technica Problems 
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Electronic Instruments 


UNIT PRESSURE INCREASE 


Send for Catalog 
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Mokers of Precision 


ELECTRO PRODUCTS LABORATORIES 4503-LP Ravenswood Ave., Chicago 40 | 
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number of zeroes added to the significant figures by the 
decimal multiplier is equal to the numerical value of the 
color. The numerical value of each color from 0 to 9 should 
be committed to memory. 

Aids to memory have been used successfully in memo- 
rizing the color code. One such aid is based on the name 
Roy G. Biv, as shown in Table II. The name contains the 
first letters of six colors of the code in proper sequence: 
Red, orange, yellow, green, blue-indigo, and violet. Note 
that these are the colors of the spectrum in order of increas- 
ing frequency. The four remaining colors can be recalled 
with the aid of another device. Black is the absence of light, 
that is, no color. It is a logical choice for zero. Brown is 
almost black and is number one. White is a color that 
contains all other colors and is a logical choice for the 
largest number, nine. Grey is almost white and is eight, 
The use of these aids to memory quickly calls to mind 
the color code. 


Resistors, Fixed, Composition 


The color coding of axial- and radial-lead fixed compo- 
sition resistors is shown in Fig. 2-12. The exterior body 











o é 8 
A B Cc D 
BLEAK =O BLACK -0 ACK = GOLD =+5% TOL. 
BROWN -1 BROWN -1 WN =O SILVER = 210% TOL. 
RED S o =e RED -00 NO BAND« +202 TOL, 
INGE - 3 ORANGE - 3 
YELLOW - 4 YELLOW - 
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radial-lead fixed composition 


and 


Fig. 2-12. Color coding of axial- 


resistors. 


color of insulated axial-lead composition resistors is usually 
tan, but other colors except black are permitted. The black 
body color is used on non-insulated axial-lead composition 
resistors. Radial-lead composition resistors have a_ body 
color representing the first significant figure of the re- 
sistance value. 

Resistors manufactured before the war were multiples 
of 5 and 10. Recent manufacturing and sales policy has 
resulted in a new set of values called preferred values of 
resistance, which are not multiples of 5 and 10. A partial 
list (one decade) of the new preferred resistance values 
is given in Table III. 

Capacitors, Fixed, Mica-dielectric 

The RMA Standard uses either a simple three-dot color 
code indicating only the capacitance, or a six-dot color 
code showing three significant figures (instead of the usual 


two), decimal multiplier, tolerance, and voltage rating. 
The RMA three-dot and six-dot systems are shown in 

TABLE ITI—MEMORY AIDS FOR THE COLOR CODE 

No Color Memory aids 

0 Black No color. 

1 Brown Almost black 

2 Red R 

3 Orange 0 

4 Yellow Y 

5 Green G 

6 Blue-indigo Bi 

7 Violet V 

8 Grey \lmost white 

9 White All colors. 


TABLE IITI-—PREFERRED VALUES OF RESISTANCE 
68 100 


100 


F20% 10 a) 22 33 47 


+10% iv 12 15 1X 22 27 3 4 47 56 68 82 
5% 10 11 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 Sz 91 100 
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Measure it! 


Only 1” L x 5/16” Wx 1/4" H 


%* And into this tiny space a com- 


plete three-element thermostat _ is 


housed. Severe temperature changes 


can't strain the bimetal (principal 


cause of calibration changes) because 


of the special strain relief construc- 


tion. Precision calibration is effected 


by extra fine threaded adjustment 


screw. Electrolytic silver contacts are 


used, too. Temperature ranges up to 


100°. are available. 


Here's the mechanically rugged 


unit you should investigate for posi- 


tive control. Ulanet engineers will be 
glad to help you if you state the 
application you have in mind. 





GEORGE ULANET 
COMPANY 


420 MARKET STREET 


NEWARK 5, 


NEW JERSEY 


If your problem is Heat Control 
your solution is Ulanet— 
Precision Thermostats & Thermal Timers 
Exclusively Since 1931 


ELECTRIC HEAT CONTROL 
ENGINEERS 








High Precision OpticaL Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 
e 
Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
e 
Plane Parallel PLaTEs 
e 
SCHLIEREN SYSTEMS 
* 

Interferometer PLATES 
. 

LENSEs and Prisms of Glass 
e 
Natural or Synthetic CrysTa.s 
2 
Complete Optical and Mechanical 
INSTRUMENTS 
e 
Made to Specifications 
e 
High Vacuum Coating 


John Unertl Optical Co. 
3551-3555 East Street 
Pittsburgh 14, Penna. 











AMTHOR Dead Weight 
Pressure Gauge TESTER 


Type 452 





Modern design and construction puts 
this rugged precision instrument in a 
grade above the ordinary dead-weight 
testers. 


Made in 14 ranges, to 10,000 Ibs. maxi- 
mum. 


We guarantee 1/10 of 1 percent accu- 
racy in each range. 


The Type 452 is designed for simplicity 
and compactness. It incorporates the 
newest refinements and improvements. 
Adapters and tools are supplied, as well 
as either carrying case or protecting 
cover. 


Immediate and intelligent at- 
tention will be given to your 
inquiries on all industrial 
speed measurement prodlems. 


Drop us a line today. 
Amthor 


Testing Instrument Ce., Inc. 
49a Van Sinderen Ave. Brooklya, N. Y. 








































Can You Use A 
Metal That 
RESISTS OXIDATION 


* Coated molybdenum strip undergoing 
laboratory life test. Life of 2500 hours 
at 2000°F is not uncommon. 


Fansteel Siliconized Molybdenum is an 
entirely new material for high temper- 
ature service up to 3000°F. To the 
strength and workability of pure molyb- 
denum is added an impervious coating 
which resists both oxidizing and reduc- 
ing atmospheres, providing a strong, 
electrically conductive material, com- 
paratively abundant, reasonable in cost. 

The bond between the coating and 
base metal is integral; the coating does 
not flake, peel or spall. It is highly re- 
sistant to thermal shock. 

Available forms include fabricated 
parts, bar, rod, wire, seamless tubing, 
special shapes. Fansteel Metallurgical 
Corporation,North Chicago, IIl.,U.S.A. 


Ask for Bulletins: 

C Fansteel Siliconized Molybdenum 
C Fansteel 77 (high density) Metal 

CO Fansteel Tungsten and Molybdenum 
CZ Fansteel Tantalum 


12502-A 


Fansteel 


SPECIAL PRODUCTS 
In Controlled Me tallureys 
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Fig. 2-13. Capacitance values are expressed in micromicro. 
farads up to 10,000 micromicrofarads. 


RECORDING Capacitors, Fixed, Ceramic-dielectric 

THERMOCOUPLE TYPE Tubular ceramic-dielectric capacitors are used for tem. 

om perature compensation of tuned circuits and other applica. 
Precision tions. If the capacitance, tolerance, and temperaturd 


coefficient are not printed on the capacitor body, the color 


| Combustible Gas 
| Alarm System | >99 





f 


first significant figure——J L_ 
second significant igure———4 decimal multiplier 








A PACKAGE UNIT 
for the continuous 


RMA 3-det 500-velt, + 20% tolerance only 





second signifi figure 
third significant figure 


; first significont figure 






protection of processes, 
plants, personnel 





Based on a completely new principle of gas 





decimal multiplier 








analysis, this Davis Gas Alarm System provides ! — mor asoaesh 

more dependable and accurate protection RMA 6-det 
4 against combustible gases and vapors. Among Fig. 2-13. RMA 3-dot and 6-dot color codes for mica capacitors. ® 
: its advantages are improved zero stability, 

"“Fail-Safe” construction, automatic reset, ex- : fon: pe: ol 

tended filament life, and many other impor- temperature coefficient == C decimal multiplier 

— ; 5) » o D capacitance tolerance * ( 
tant features. Write for Bulletin No. 11-66 | { | 








Visit us at Booth 244, g 
National Instrument Exhibit : @. 


capacitance tolerance 








Lr] 'e wENT 
’ > i temperature 
B) A V | S | | S T R U M E N T S significant in“ in wut coefficient 
| | : color figure multiplier ¢ > 10 yf e< 10 uf parts/million/° C 
BE) A Division of Davis Emergency Equipment Co., Inc. 
; n | o block ¢ 1 +20 2.0 0 
Z i brown 1 10 +) -% 
4 8O Halleck Street,Newark 4, N. J. ? a > 100 <> cay 
ba SE te me ‘ : gene P Mech ea 8 orange 3 1,000 —150 
yellow 4 - —220 
green 5 +s 0.5 —30” 
blue 6 —470 
violet 7 — —750 
gray 8 0.01 0.25 +H 
white 9 0.1 +10 1.0 




















Fig. 2-14. Color code for fixed ceramic capacitors. 


code in Fig. 2-14 is used. The change in capacitance pe 
unit capacitance per degree centigrade is the temperature 
coefficient, usually stated in parts per million per degree 
centigrade (p.p.m./°C.). 


TEST ITEMS FOR—II. CIRCUIT ELEMENTS 
Part 1.—Resistors and Capacitors 


FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 


For 110 or 220 


may 
































H H 2-1. The most common type of 2-4. A sine wave changes am- 
volt circuits a-c. wave /is a plitude most rapidly when it 

The required resistor (a) square wave (a) reaches maximum Let c 
is an integral part (b) sine wave positive amplitude Ps 
; (c) saw-tooth wave (b) reaches maximum 10w 
of a 4 | (d) series of spike-shaped negative amplitude 40 yi 

= built-in. impulses (c) passes through zero A 
RUGGED 3 2-2. The frequency of a_ sine amplitude me) 
DEPENDABLE wave is the (d) passes through _ the you 1 
: ii a : (a) period of one cycle rms. amplitude St : 
LOW IN COsT 4 A (b) period of two cycles 2-5. Power resistors are usually J | |“ € 
Ee A ie (c) number of half cycles (a) wire wound lties— 
per second (b) composition tools 
J PATENTED: No. 2,421,321; Cat. No. 521308-997 (d) number of complete (c) metal film ’ 
cycles per second (d) woven wire techr 
WILL YOU TRY A SAMPLE? - A sine wave is represented 2-6. Ohm's law for resistors is assem 

e by a vector which (a) R E/I 

° - (a) rotates counterclock- (b) R El ucts a 
Write on your company letterhead. We will act at once. tae i) RUE We p 
No charge, of course. (b) rotates clockwise (d) R 1/EI qualit 

(ec) is horizontal 2-7. The opposition to current , 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS tay ie oumahaah flow offered by a resistor | ties fo 


Among our thousands of Pilot Light Assemblies there is one 

which will fit your special conditions. Many are especially 

made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ANSWERS TO QUIZ I 








ASK FOR OUR APPLICATION ENGINEERING SERVICE * m4 “a org ia en “oi a 
Foremost Manufacturer of Pilot Lights 1-3. (a) 1-9.  (e) 1-16. (b) 1-22. (c) 1-29. - 

4. (b) -10. c) -17. -23. ec) -30, (bd) 

The DIAL LIGHT COMPANY is. fe) 6 idk @)) ods, (@) ek) 
of AMERICA 1-6. (ce) 1-12. (a) 1-19. (a) 1-25. (d) 1-32. (c) 

1-7. (c) 1-13. (a) 1-20. (d) 1-26. (a) 1-33. (b) 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 








— - - — —F Brue n 
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—#5 Bruen St. 


SCREW MACHINE 
PRODUCTS 


© STAMPINGS 
© ASSEMBLIES 


Let Steinen engineering “know- 
how” and the experience of over 
40 years in serving outstanding 
American manufacturers help 
you now. 
_ Steinen offers its extensive facil- 
ities—modern, high speed machine 
tools, production methods and 
technical skill in making and 
assembling screw machine prod- 
ucts and stampings in all metals. 
We produced many important 
quality items in enormous quanti- 
ties for the last war. We are better 
equipped than ever in meeting 
defense contracts. 

We invite your inquiries— 
whether for a hundred, a thousand 
or a million units. 





WM. STEINEN MFG. CO. 





Newark 5, N. J. 








Model 185 Hygrodial 
Precision Humidity and 
Temperature Indicator 


Hair-operated and calibrated to 
professional standards of accuracy 





MAKES the RIGHT INSTRUMENT 
at the RIGHT PRICE for EVERY JOB! 


Model HA/2 
Hand Aspirated Psychrometer 
Accurate readings obtainable with- 
out special skill. Psychrometric 
readings can be taken at any 
point desired however inaccessible. 









Model 160 


Portable Humidity and 








by the maker of the world’s finest 


weather instruments. Handsome, 
modern case—4” high, 5/2” wide, 
15%” deep. 








Temperature Recorder 
3” x 5” charts, 10 or 30 hour 
records. Modern design... handy for 
small space and difficult locations 
« «. built to meet unusual conditions. 





Model S/1 
Model 594 made 573 Pocket Sling Psychrometer 
Hygrothermograph Motor Aspirated Psychrometer A small, low cost instrument. 
The foremost relative humidity re- Designed to determine wet and Thermometers graduated in Ly 
corder for laboratory, factory, and dry bulb temperature with labora- increments from +35° F_ to 


office use. Scientifically designed 
for accuracy and dependability. 
Model 550 

Sling Psychrometer 
Manufactured to U. S. 
Weather bureau specifi- 
cations. Thermometers 
graduated in 1° increments 
from —20° F to +120° F, 
or —35° C to +49° C, 





BURLING 


TEMPERATURE 
LIMIT SWITCHES 


MODEL E 


only | light-weight moving 
part. Available with |, 2 o: 
3 switches. 


Literature 
on 
Request 


As a 3 switch model, Burling Model E is recommended 
for use (a) where load is divided into 3 parts, (b) 
where 1 switch is used for controlling, one as a high 
limit, one as a low limit, (c) to give definite stops or 
position to a 3 or 4 position diaphragm motor, (d) to 
give 3 speed control of variable speed motor. 


Accurate, rugged, dependable. Corrosion and heat re- 
sisting tube. Dial pointer for easy setting. Locking 
screw locks temperature setting. Increased adjustable 
range to 700-1000°. Dimensions: 74%” x 2%” 3%” 
Vapor tight base and cover with gasket available at 
slight extra charge. 


INSTRUMENTS ALSO BUILT TO SPECIFICATIONS 


Vaking Precision Controls for over 14 years 


BURLING INSTRUMENT CO. 


5 VOSE AVENUE 
SOUTH QRANGE, NEW JERSEY 





tory accuracy—Motors supplied for 
use on 115 V., 50 cycles or 60 cycles. 





+110° F. Furnished complete with 
case and psychometric slide rule. 


FRIEZ INSTRUMENT 


DIVISION OF 
1316 Taylor Avenue 


Baltimore 4, Maryland AVIATION CORPORATION 


Export Sales: Bendix International Division, 
72 Fifth Avenue, New York 11, N. Y. 


ENGRAVING * PROFILING 







VERTICAL MILLING 


WITH THE 4 aye if 


, 








TRACER- 
GUIDED 
FOR 
UNSKILLED 
LABOR 


% 


& 
- # 
4 
is 
4 * 


( 
Ne 
NAMEPLATES 

DIALS e PANELS 


Write for literature describing: 


1. Bench type Engravograph 
(illustrated) Catalog H37 


2. Portable Engravograph 
Catalog IM37 








NEW HERMES, Inc. 


13-19 University Place New York 3, N.Y 


The world’s largest manufacturer of portable engraving machines 
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a rie differs from the opposition (c) voltage of the signa — 
ge {O=0) * offered by a capacitor or (d) frequency of the sig. V 
bes —a Does an inductor in that the nal 
- ) ae : : 
Spring- ‘. it P former 2-17. A microfarad is a unit of AT 
S reoees a |. Peg (a) increases with the (a) capacitance 
packe “ we, frequency of the cur- (tk react -e 
stem will ~-U-- 3 ») reactance 
- ae eelek: 4 rent ; (c) resistance to cur. 
Spring and Indicating click (b) decreases with the rent flow 
stem are fully ; tells when han- frequency of the cur- (d) all the above 
enclosed — pro- Solid bottom — Convenient dle is in full- rent 2-18. Reactance is a 
— against pe eoenee of —— pa mara or closed (c) is independent of the (a) unit of capacitane 
jamage. ge. Parnes. PSSNOR. frequency of the cur- (b) unit of resistance 
rent (c) resistance to flow o 
(d) has a phase which d.e. 
depends on the fre- (d) resistance to flow of 
Leakproof . quency of the cur- a.c. 
: rent 2-19. The reactance of a 0.1-uf 
Shut-Off 2-8. The formula for power dis- capacitor to a 60-cps. al. | 
sipated by a resistor is ternating current is abou 
Day In and Day Out (a) W El (a) 0.0265 ohm 
(b) W I?R (b) 26.5 ohms 
ic) W E?/R (c) 26,500 ohms 
| a4 Pp a R IA L (d) all the above (d) 265,000 ohms 
d 2-0. The resistance of two 10- 2-20. The reactance of a 0.1-uf 
sibel aed ohm resistors and one 5- capacitor to a 600-ke 
ohm resistor connected in (600,000-eps.) alternating 
SHUT-OFF VALVES parallel is current is about 
(a) 0.4 ohm (a) 0.0265 ohm bs 
(b) 1 ohm (b) 2.65 ohms 
(c) 2.5 ohms (c) 265 ohms 
The four outstanding fea- 2-Way, 3-Way, and 4-Way igi 25 ohms , aie (d) 26,500 ohms 
/ ’ , 2.1 i -nrre ( 5 9.6 ranacitor signe 
tures illustrated above make patterns in a wide range of 2-10. If a neagye ees 10° milli 2-21. A capacitor designed to 
. . mu ” amperes ° ampere) o » sg a-c. sign: " 
sure of leakproof shut-off— tubing sizes ¥g” to 12” O.D., ot Givoteh = Santi couple an i. nae — 
“ > 4 . > : i Sis > eireui another 
ease of installation—utmost and Pipe sizes vg” to ye". of 10,000 ohms, the voltage psa) “een a : i: 
dependability. The pre- Brass forged body. developed across the re- (a) high reactance ts 
ferred valve tor better all sistor is the signal 
around performance for Ask for Catalog No. 350 (a) 1 volt (b) low reactance to th 
liquids, gases, vacuum—low (b) 10 volts signal 
and medium pressures. See Your Industrial Distributor (c) 100 volts (c) working voltage 
. ; oD (d) 1000 volts greater than the sig- 
THE IMPERIAL BRASS MFG. CO., 1204 W. Harrison Street, Chicago 7, Illinois 2-11. The chief disadvantage of at waiters 
carbon composition —resis- id) working voltage 
Tube Working Tools tors is lower than the sig- B/ 
2 Tube Fittings (a) poor high-frequency nal voltage 
Shut-Off Valves characteristic 2-22. Capacitors are used for 


Service Aids (b) poor stability (a) storing charge 
(b) coupling a-c. signals 
(c) differentiation 
(d) all the above 
8. When an a-c. voltage is 





(c) high cost 
(d) large size 


tw 
' 

tw 

a 


capacitor passes 


(a) a.c. only 


in 
' 
t 


(b) d.c. only 
(c) both a.c. and d.c. 
(d) neither a.c. nor d.c. 


3. The capacitance of a ca- 


pacitor depends on 
(a) the area of the 
plates only 
(b) the thickness of the 


applied across a capacitor 
the current through the 
capacitor 
(a) lags the voltage by 
90 degrees 
(b) leads the voltage by 
90 degrees 
c) is in phase with the 





dielectric only voltage 

(c) the nature of the (d) leads the voltage by 
dielectric only \%, eycle 

(d) all the above 2-24. An advantage of electro- 


2-14. The total capacitance of lytic capacitors is 

four 0.01-pf. capacitors in (a) high capacity 
(b) polarized operation 
(c) chemical action 
(d) all the above 


series is 
(a) 0.0004 uf. 
(b) 0.0025 uf. 





(ce) 0.025 uf. 2-25. A disadvantage of electro- 
(d) 0.04 uf. lytic capacitors is 
2-15. Reactance differs from re- (a) low shelf life 


(b) absorbed charge * 
required  oper- 


sistance in that 
(a) it varies with fre- (c) low 
ating temperature 
(b) the current and volt- (d) all the above 
age are in phase 2-26. A resistor has standard 
color-code bands of (a 
yellow, (b) violet, and (c¢ 
yellow. The resistance of 





quency 


(c) Ohm's law can not 
be used 
(d) all the above 





2-16. The reactance of a capaci- the resistor is 
Booths 402-404 at the Houston Exhibit tor depends on the (a) 33,000 ohms 
(a) working voltage of (b) 37,000 ohms 
the capacitor (c) 470,000 ohms 


8-Page (b) phase of the nani _ (d) 4,800,000 ohms 
Condensed Catalog 


shows Veeder-Root Counters for me- 
chanical, electrical and manual operation. 
Write for a free copy. 


VEEDER-ROOT INC. 


HARTFORD 2, CONNECTICUT 








Can you spare your 
January 1951 Issue 
of Instruments? 

Our stock is exhausted. We need copies for emer- 
gencies. If you send us your copy, we’ll extend your 
subscription two months. (Notes—1. Write your 
name and address on the envelope. 2. Copy must be 
unmutilated. ) 
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" ViSIT BOOTHS 743-745 


AT HOUSTON ISA SHOW 
FOR 


STICHT 


PRECISION 


INSTRUMENTS 





| MEGOHMER | 




















INSULATION TESTERS 
GENERATOR TYPES 





"MINOR" 


Dwarf Size: 3 Ibs. with 
variable pressure DC 
Generator. 
D.C. Range: 0-10 or 
0-20 or 0-50 Megohms. 
Bulletin 450. 


"MAJOR" 





DC Constant Pressure : 


Generator 500 Volts. 
Range: 0-50 Megohms 
with Extra Ohm scale 
0-30 or 0-10,000 ohms. 
Bulletin 465. 


"STANDARD" 
Heavy Duty Type 
Constant pressure Gen- 
erator 500 volts, or 
1000 volts D.C. Ranges 
200 megohms, 1000 
megohms and 2000 
megohms. Bulletin 455. 








BATTERY VIBRATOR TYPES 





MODEL B-7 


Precision Ohmmeter- 
Megohmmeter. 2 Meg- 
ohm Ranges: 


tentials: ind 10 
Volts DC. Bulletin 440. 


MODEL B-6 


4 Instruments in 1. 
Insulation Tester: 0-200 


ter 
0-2000 ohms. “—_ Volt. 
meter: 0-150/600 Volts. 
DC Voltmeter: 0- 
150/300 Volts. Bulletin 
441. 




















HERMAN H. STICHT CO., 





/ PARK PLACE 


TACHOMETERS] 


HAND TYPES 
TYPE "U" 
UNIVERSAL 
(CENTRIFUGAL TYPE 
Ranses in |! Instrument 
po No. 303 30-12,000 RPM 


% -24, 
Cat. No. 346 120-48, ‘000 RPM 
Bulletin 750 





“JAQUET" 
SPEED INDICATORS 
(CHRONOMETRIC) 
Guaranteed Accuracy 

within 2 of 1% 

Cat. No. 2301 0-10,000 RPM 
Cat. No. 2302 0- 1,000 RPM 


Suitable double rated speed. 
3 models, various accessories. 


Bulletin 735 


STATIONARY TYPE 
MODEL "J" 
Sizes 3”, 4”, 542”, 8”, 10”, 
and 20” dial diameter, flexi - 
ble shaft driven. 
Many standard ranges reading 
RPM, FPM, YPM, etc. 





Bulletins 795, 796, 797 


INC. 


500 Volts — 





NEW YORK 7,.N Y 





Look to Wollensak 
for Leadership in 


High Speed 
Photography . 


Photographic 
Lenses _ 


Photographic 
Shutters... .. 










| FASTAX 


CAMERAS 
8-16-35MM 


RAPTAR 


CINE + STILL 
COMMERCIAL 


RAPAX 


FULL AND 


{NON- SYNCHROMATIC 


When you buy Wollensak you buy the best 


OPTICAL COMPANY 


ROCHESTER 21, NEW 
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MIDWESTERN 


GEOPHYSICAL LABORATORY 


THVT UY 


, 


===- MIDWESTERN OSCILLOGRAPH 


Midwestern otters a new standard of 
performance in oscillographs with 
these models of the 544 series. Beauti- 
fully constructed of heavy-gauge sheet 
duraluminum, they are compact in 
design and engineered to operate 
accurately under adverse conditions. 


Some of the features which are in- 
cluded, or which may be incorporated 
for special applications, include: Con- 
tinuously variable speed change on 
_record drive allowing wide range of 
record speeds—%e” to 60”—(100” on 
special order) per second; Automatic 
record identification with photo flash 
tube numbering allowing clear record- 
ing of record number at any speed. 


544-A (B & C) 
Trace identification (beam interrupter 
type); Static reference traces as de- 
sired; Scanning of wave form by 
means of adjustable speed rotary 
scanner; Thermostatically controlled 
galvanometer block if desired; Auto- 
matic record length control; Exposed 
record footage indicators; Choice of 
four different types of galvanometers 
giving wide range of frequency, sen- 
sitivity and balance characteristics. 


Warning pilot light on galvanometer 
exciter lamp; Automatic warning sig- 
nal for no paper or no paper move- 
ment; Timing by means of a precision 
tuning fork with accurate .01 second 
lines and broader .1 second lines, or 


.1 sec. lines only for slow paper speeds 
(by throwing a switch); eight or twelve 
inch paper widths; AC or DC models; 
Galvanometer input by means of sin- 
gle or multiple conductor to Cannon 
or Amphenol plug as desired; Remote 
control and multiple operation. 


Only one motor and one filament- 
type lamp in camera (excluding warn- 
ing lamps & scanning motor) for sim- 
plicity of operation and to minimize 
trouble and maintenance; Record 
notcher as darkroom guide in cutting 
short records prior to developing. 

Midwestern oscillographs will meet 
your own rigid requirements. Write 
for detailed information and prices. 


MIDWESTERN GEOPHYSICAL LABORATORY 


3400 S. Harvard * 


Tulsa, Oklahoma 
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106-SS 
GALVANOMETERS 
in ADJUSTABLE BANKS 


@ SUPER-SENSITIVE 
@ BALANCE TO .001 INCH 
@ SMALLER AND LIGHTER 


Midwestern’s supersensitive galvanome- 
er is now offered in an adjustable 
magnet structure which affords easy 
spot’ adjustment and increased mag- 
etic flux. Galvanometers may be 
adjusted horizontally and _ vertically 
from the top through just one access 
opening in the oscillograph, using only 
one hand. When either setting is made, 
it will positively not be disturbed while 
djusting in the other direction. 


e 106-SS is so sensitive that quite 


Aodequate records may be made direct 


om source without amplification. Bal- 
once is near-perfect, eliminating the 
eed for special shock-mounting. (Nor- 
al production balance is .003” de- 
lection per “G" at 12” optical distance, 
pecial balance on request.) Character- 
ics of representative elements are 
abulated below. 
D.C. 
Sensitivity 
Nominal 12’ Optical Nominal 
Undamped Arm Galavnometer 


SS Natural (Undamped) Resistance 
Type Frequency Ma/ In. Ohms 


06-100 100 0.006 35 
06-150 150 0.013 35 
06-200 200 0.022 35 


Thermocouple Symposium 


Continued from page 877 


special melt ingredients, but that 
RP-1080 wire could be obtained from 
standard ingredients which are readily 
available. However, when asked if the 
RP-1080 wire required American or 
Norway iron, Mr. Robert Grant (Brown 
Instrument Div. of Minneapolis-Honey- 
well) stated that wire in accordance 
with RP-1080 required a very pure iron 
and that his Company manufactured 
only wire in accordance with the L&N 
1913 calibration. Mr. Grant further 
stated that he believed that approxi- 
mately 90 to 95 percent of all I-C 
thermoucouple wire used today was cal- 
ibrated in accordance with L&N 1913 
rather than RP-1080. 

When asked what effect, if any, a 
change from RP-1080 to the A1 eali- 
bration would have on lab test equip- 
ment and lab operations such as those 
of Douglas Aircraft Corp., Mr. Dennis 
stated that the change from RP-1080 
would affect their test lab considerably. 
Although commercial instruments use 
mostly L&N, aircraft instruments use 
RP-1080 almost exclusively. At a tem- 
perature of 1800 F., there is approxi- 
mately a five-degree difference between 
these two calibrations, and this would 
be too great an error to accept. Mr. 
McNeely stated that converting instru- 
ments from the RP-1080 to the A1 cal- 
ibration would entail trouble and would 
require new instrument scales and new 
cold-junction temperature compensa- 
tion. He also stated that proper identi- 
fication of the type of wire being used 
could pose ‘a serious problem if more 
than one type of wire were used within 
the same testing organization. 

Mr. Grant stated that most process 
industries operate between 100 and 
300 F. with accuracies of about one 
percent, and that these industries would 
not be affected by changing from L&N 
1913 to the Al calibration; however, 
some process operations, such as the 
hardening of aluminum, would run 
into trouble without recalibrating. If 
recalibrating were necessary, plates for 
new charts cost approximately $115.00 
each and require approximately 12 to 
15 weeks for delivery. 

Based on the discussion up to this 
point, Mr. Warner called for a showing 
of hands as to preferences for wire 
calibration, with the following results: 

(1) Three persons expressed a desire 
to eventually change to the proposed 
Al calibration, but for the present to 
adopt an interim standard which would 
represent an average between RP-1080 
and the proposed Al calibration. 

(2) Five persons present expressed 
a desire to retain two calibrations, 
namely RP-1080 for those who are 
currently using this type of wire, and 
the Al calibration for those who are 
using the L&N 1913 type of wire. 

(3) Fourteen persons expressed a de- 
sire to adopt the A1 calibration as a 
universal iron-constantan thermocouple 
standard at the earliest practical date 
and to abandon all other calibrations. 

At this point, Mr. Fine commented 


VITRA-SENSITIVE 


RELAY 


IMMEDIATE 
DELIVERY 


FEATURES 


SENSITIVE — Relay action initi- 
ated by external contact as 
high as ONE HALF MEGOHM 
with current as low as 1/10000 
ampere. 

LOW COST — Electronic sensi- 
tivity and features at a cost 
comparable to ordinary relays. 


SMALL SIZE — Mounts on a 
standard 4 inch electrical con- 
nector box. 


DEPENDABLE — Simplified cir- 
cuit plus silver relay contacts 
assures long service life. 


ECONOMICAL — No tube fila- 
ments to consume power during 


“OFF” cycle. 
VERSATILE — High contact pres- 


sure on silver contacts allows 
conservative rating of four (4) 
amperes, with a choice of either 
opening or closing a circuit, or 
to simultaneously open one and 
close another. 

AUTOMATIC HOLD CIRCUIT — 
Connecting terminals provide a 
choice of conventional relay ac- 
tion, or allow a momentary 
contact to energize relay and 
cause it to automatically remain 
energized until manually reset 
by ‘Reset’ switch. 


APPLICATIONS 


LIQUID LEVEL CONTROLS 
SAFETY ALARMS 

STOP MOTIONS 

DROP WIRE DETECTION 


See Fel 


products co 
4 Godwin Ave Paterson, N J 
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that he believed it to be a bad time to 
change standards, in that the delivery 
situation is poor at this time and emer- 


gency conditions make it difficult for 
the Services to make a change. 
Summarizing, Mr. Warner stated 


that it appeared that the majority of 
users would be in favor of converting 


MOBILE at the earliest practical date to the 
RECORDER proposed Al standard if such a con- 
version would be approved by the Mili- 
FOR INDUSTRY & SCIENCE tary Services; however, if the Military 
Services should not go along with such 
a proposal, the alternative choice would 
be to retain, for the present time, two 
standards, namely the RP-1080 thermo- 
couple standard for the Military users, 
and the Al thermocouple standard for 
all other users. The ultimate goal would 
be universal acceptance of the Al cali- 
bration curve. 
























Mechanical and Shock and Vibration 
Electrical Research Measurements 


Ampex special- 
izes in designing 
and manufacturing custom- The possibility of referencing the 
built recording equipment to calibration of the various thermocouple 
«9 hp eremgmee 8 sam metals to platinum rather than to each 
monger. Seah eecciae PP other was also discussed, the purpose 

; being to permit precise pairing and re- 
> PERFORMANCE matching of wire by all ultimate users. 


PRECISION < ; ‘ : 
; ; However, the consensus was that, al- 
AMPEX . Sa though such a referencing to platinum 
Performance Includes... would be desirable from the point of 
* STANDARD MODELS RECORDERS view of the thermocouple wire users, 


USE OF PLATINUM AS REFERENCE METAL 


Telemetering Geophysical 
Applications Explorations 
























to 80,000 cps » . ° 
Nagnetic Tape RECORDERS * CUSTOM-BUILT MODELS are available “hig — 4 yen nei eapeona 
AMPEX ELECTRIC CORPORATION » ann een ennenns with 1 to 14 . rom the point of view o e manu- 
less thon 0.1% tracks using facturers of this wire, because much of 
Redwood City... . California PEAK-TO-PEAK ! Ve ; : . ; 

« teen POROUENCY henens V4'' to 1 the wire presently used for thermo- 
i] Unrivalled for AUDIO & INSTRUMENTATION Recording ME MLERUU Uniti tape. couples and meeting present specifica- 
tions would not come close enough 

when referenced to platinum and would 

therefore not be usable. As a result, 
thermocouple wire, already in short 

S J l Ty i > > if 2) > > “] j o 

MADE IN HOUSTON at the HOUSTON Show supply, would recome extremely critic al 
insofar as supply is concerned, and it 

See: Booths 343-45 would also become considerably more 


bb 9 costly. This appears to be too great a 
p EERL ESS price to pay for the added convenience 
of being able to indiscriminately match 


WEATHER-PROOF up iron and constantan wires from 


various batches and yet still obtain the 


seein asta OVER METER HOUSES desired calibration. 





Magnetic Observatory ... for plant and © agg panna 

INSTRUMENTS field uses - : npg — 
: e proposed revisions to Military 
: “ : Protect YOUR instruments! Specification MIL-W-5845 for iron-con- 
Magnetic Prospecting Avoid shutdowns. Stand- stantan thermocouple wire and MIL-W- 
INSTRUMENTS ard housings made to our 5846 for gy sen yeaa 
wire were discussed. was recom- 
: ; , measurements of your plant mended that the specifications be am- 
Reservoir Engineering installations. mended to provide that each spool of 
INSTRUMENTS @ PROTECTS FROM thermocouple wire be plainly marked 
as to lot number so that, in the case 
: ‘i FREEZE-UPS of single wires, they could be properly 
High Pressure Research @ PROTECTS FROM PLANT paired with other wires from the same 
INSTRUMENTS AND WEATHER HAZARDS lot number. It was also stated that 
@ CAN BE INSTALLED the use of a color coding of light blue 
. with green tracers was poor in that 
Refinery Research Saalaaaet? Gar Ge the blue eventually turns green with 
use. It was further suggested that the 


INSTRUMENTS SERVICE ISA’s proposed wire color code be 


compared with the proposed Military 


« 
Ae Oo - A Ne color code and that the two proposed 
color code standards be made fully 


RUSKA FURNACE & SHEET METAL CO. compatible before finalization. It was 
INSTRUMENT CORPORATION 807 E. 5th Place Phone 2-4104 further recommended that the speci 
4607 MONTROSE BLVD TULSA, OKLA. fication be amplified to include wire in 

. gage sizes 22, 28, and 30. 
HOUSTON 6, TEXAS Write for Catalog—Today Some discussion was held regarding 
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Fron Stock! 
INDIANA |—aapereed 


experiments 


Designing something new? Im- 
proving present products? If per- 
manent magnets have a place in 
your picture, here’s a service 
you'll appreciate! You can now 
get INDIANA Permanent Magnets immediately from 
stock . . . in a wide range of sizes suitable for experimen- 
tation. All are HYFLUX Alnico V...an INDIANA ex- 
clusive .. . for the highest energy product developed by any 
magnet material. Don’t delay. Write INDIANA today! 


Ask for INDIANA Cast Magnet Catalog No. 11-1. 
THE INDIANA STEEL PRODUCTS COMPANY 


World's Largest Magnet Makers, VALPARAISO, IND. 


PERMANENT 
MAGNETS 














EAGLE 


hi! 


RESET TIMER 



























Over 100 timer operating combinations insure precision 
timing for your individual problem. Easy-to-read micro- 
meter setting allows quick change from one process to 
another. The Microflex will increase production of Curing, 
Heating, Loading, Cooling . . . adaptable to all industrial 
processes! 


Re 
oan EAGLE tp 





ta. | 
4 2@ “a 

é] 

ey 


Sport Agent: \3 UAT 40mm $7, NEW YORK 16M Y, | 









come see our 
complete line 
of Instruments for the detection — 
measurement and control 
of Atmospheric Hazards 


and for Process Control at the 


NATIONAL INSTRUMENT EXHIBIT 


Houston, Texas 


BOOTHS 301 and 303 


Swe the... 
4 M.S.A. EXPLOSIMETER ¢ 


Designed for easy and 
accurate explosibility 
tests of gas and vapor in 
air mixtures. Compact— 
easy to use—lightweight 
—sturdy. 

















ba 
Quis. CARBON MONOXIDE resren € 





Employs the most ad- 
vanced colorimetric 
method of carbon mon- 
oxide detection. Fast and 
simple in operation— 
light weight. 











Y 
Ta S.A. ELECTROSTATIC SAMPLER 





Features portable sam- 
pling head for sampling 
dust, fumes, smoke and 
other particulates at 
various levels. 














—Infra-Red Gas and Liquid 


Analyzers, Combustible Gas Alarms, Indicators—Benzol Indi- 
cators—Methane Alarms, Detectors, Recorders—Oxygen In- 
dicators, Recorders—Carbon Monoxide Alarms, Detectors, 
Indicators, Recorders—Hydrogen Sulfide Detector—Mercury 
Vapor Detectors—Vapor and Gas Analyzer—Nitrogen Dioxide 
Detector—Samplair—Midget Impinger—Dust-Vue Micropro- 
jector—Dust Counting Microscope—Cascade Impactor—Dust 
Counting Cells—Geiger Counter. 


MINE SAFETY 
APPLIANCES CO. 


Braddock, Thomas and Meade Sts, 
Pittsburgh 8, Pa. 






i A 
SAFETY EQUIPMENT HEADQUARTERS 
= 


August 1951—IJnstruments—Page 959 








send for 
catalog 


KARN - CHEMICAL - EQUIPMENT - COMPANY 
318 DICKSON AVENUE - PITTSBURGH 2, PA. 








at HOUSTON 
1.S.A. EXHIBIT 


Be sure to see 


R. L. WILSON (O., INC. 


Booth +741 


Distributors for 


Reliance Instruments 

Sun Electric Tachometers 
Westberg Instruments 
Lawler Automatic Controls 
Stewart Warner Products 


Sales & Service 


® Tachometers 

© Speedometers 

© Adapters 

@ Controllers 

@ Cables & Casings 
@ Meters & Gauges 
@ Counters 


R. L. WILSON CO., INC. 


1318 LaBranch — at 5288 
Houston 3, Texas 
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there di nothing lke 


NOMADING 


GLASS COLOR STANDARDS 


Permanent reliability of Hellige Glass 
Color Standards and accuracy of 
color comparison are exclusive 
features of Hellige Comparators. 


Write for NEW Catalog No. 600-10 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD., LONG ISLAND CITY 1, N.Y. 


| las Aireraft 


| strument 


the desirability of tinning iron thermo- 
couple wire, and it was pointed out 
that temperature errors introduced by 
tinning the wire seriously affected the 
over-all accuracy of the measuring sys- 
tem, and it was the general feeling 
that tinning should be avoided except 
in the case of extension lead-wire. 


APPENDIX 


List of Persons Attending TAeS-ASME ‘Ther 
mocouple Svmposium, June 19, 1951, Los 
Angeles, Calif 

Chairman 

ID. K. Warner, Member, Joint Aviation in 

struments Committee, [AeS and ASME, 
Discussion Panel 

H. DPD. Alexander, Field Engineer, Lewis En 
gineering Corp. 

LL. S. Collins, Field Engineer, Pacific Scientific 
Co 

B M. Craig, Consulting Engr, Pasadena, 
Calif., Member Joint Committee. 


P. A. Dennis, Chief of Engineering Lab, Doug 
Corp., El 

R. LL. Fine, Project Engineer, Air 
ment Force, Wright-Patterson Air Force Base, 


Segundo Division, 
Develop 


r. LL. McNeely, Flight Engineer, North Amerj 
ean Aviation, Ine, 
M. PD. Pugh, Jnstruments Magazine and In- 


Society of America 


Others Attending 
Hl. G. Blaugh, Insp. Dept., AiResearch Mfg 
Co 
Fr. KE. Bryan, Research Engineer, Douglas 
\ircraft, Santa Monica 
R. J. Fraser, Sales Repr., Clary Multiplier 
| Corp., Aviation Hardware Div. 


R. B. Grant, Industrial Manager, Minneapolis 


Honeywell Regulator Co 


lL. H. Groeper, Ass't Supervisor, North Ameri 
ean Aviation, Ine. 

\. Z. Guarero, Insp. Dept., AiResearch Mfg 
Co 

J. W. Hoffman, Research Engineer, North 
American Aviation, Ine 

N. E. Johnson, Supervisor Data Reduction, 
North American Aviation, Ine. 


D>. Karl, Flight Test Engineer, North Ameri 


| can Aviation, Ine 


W. J. Kirby, Sales Engineer, Minneapolis 
Honeywell Regulator Co 

R. Db Lumley, Research Engineer, North 
American Aviation, Ine 

B. Minassian, Aerodynamics Engineer, North- 


rop Aircraft, Ine. 


R. BE. Owens, Elec. Insp., AiResearch Mfg. Co, 

\. C. Plautz, Research Engineer, Douglas 
\ireraft, Santa Moniea 

Kk. W. Robischon, Westn. Reg. Megr., Institute 

| of the Aeronautical Sciences. 

F. FE. Romie, Assoc. Engineer, North Ameri 
can Aviation, Ine. 

D M. Swanton, Sales Engineer, Pacific 
Scientific Co. 

J B Werner, Designer, North American 
Aviation, Ine. 

FF. W. Worden, Insp., AiResearch Mfg. Co 





A CORDIAL INVITATION TO EVERYONE 
TO VISIT MELLON INSTITUTE 


MELLON Institute, 4400 Firrin AVENUE, WILL BE OVEN TO 
THE PUBLIC ON SATURDAY (FROM 9 A.M. TO 6 P.M.) AND SuNDAY 
(rrom Layo. 10 6 pM), SEPTEMBER 15 AND 16, 1951 BY 
CONDUCTED TOURS OF THE BUILDING AND BY SPECIAL EXIUBITS 
AND DEMONSTRATIONS ALL VISITORS WILL BE SHOW THE 
SCIENTIFIC FACILITIES AND MANY INTERESTING RESULTS OF 


THE INSTITUTE’S RESEARCHES 


Lafay 
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HUW. 


CONTROLS AND REGULATORS 
for 


High Pressure Liquids and Gases 
* 
Pressure Reducing 
Back Pressure 
Relief and By-Pass 


Manual Valves 
* 


Special materials for corrosive 


or low-temperature applications 


* 
SEE US AT HOUSTON—BOOTH 338 


GROVE REGULATOR COMPANY 


6529 HOLLIS STREET, OAKLAND 8, CALIFORNIA 
1901 CALUMET, HOUSTON 4, TEXAS 


205 EAST 69th ST., NEW YORK 21, N. Y. 


DISTRICT OFFICES: Dallas, Corpus Christi, Odessa, Texas ¢ 
Lafayette, Louisiana ¢ Tulsa, Oklahoma e¢ Los Angeles, California 
















FYRITE | 
DUPLEX KIT 
a i es 


INDICATOR 
0-21% 02 


0-20% CO2 


For OXYGEN and CO, Analysis 


This newly-developed FYRITE Test Set comprises two separate indi- 
cators—one for direct COz2 analysis, the other for direct Oxygen 
analysis. Both instruments employ the fundamental principle of chem- 
ical absorption. The absorbing fluid used in each instrument is selective 
in its affinity for CO2 or Oxygen, respectively, and is not affected by 
the presence of other gases. The instruments are portable; require no 
setting-up, have no valves or leveling bottle to manipulate. They are 
packed in a compact carrying case together with a complete rubber 
aspirating assembly for connecting either instrument to the desired 
sampling point. 


For complete particulars write for Leaflet 700-342 


BACHARACH Industrial Instrument Company 


7000 Bennett Street ¢ Pittsburgh 8, Pa. 


_— 


CO, INDICATOR 
















You buy tubing by the 


POUND 


but you use it by the 


moked | 


LIGDAGIIE D> 


FIGURE YOUR TUBING 
BY THE FOOT...YOU'LL 
FIND ALUMINUM 
GOES 3 TIMES 

FARTHER ! 





Every pound of Alcoa Aluminum Tubing gives 
you 3 times as many feet as other corrosion re- 
sistant metals. It’s easy to form and flare, comes 
in lengths up to 500 feet. Aluminum tube fittings 
are made by nationally known manufacturers. 


Give Alcoa Tubing full consideration in your 
planning for reduction of instrumentation costs. 


Due to rearmament, aluminum is not available for unre- 
stricted industrial use. However when tubing is used, 
extensive engineering and planning are often required. This 
advertisement is intended as an 
aid to your planning. For facts on 
Alcoa Tubes, write for Alcoa's 
booklet, “Instrument Lines of Alcoa 
Aluminum” — illustrated, crammed 
with facts! Address: ALUMINUM 
Company OF America, 838H Gulf 
Bidg., Pittsburgh 19, Pennsylvania. 
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THE 
AMETRON 


@ ELECTRIC LOAD CELLS 
@ REMOTE INDICATION 
THE NEW WAY 
tna @ PRINTING RECORDERS 
@ LOW MAINTENANCE 





The Streeter-Amet Company of Chicago announces the new 


Ametron Electronic Scale. Streeter-Amet engineers, working with . 
See this new Ametron 


the engineers and scientists of the Baldwin-Lima-Hamilton Corpo- ‘ 
Electronic Scale at our 


ati d red is revolutionary weig mination 

ration have created this revolutionary weight determinat booths 190 & 1146— 
instrument. By the use of electronic cells this new Ametron Scale Sixth National Instru- 
will record and print on ticket, tape or even a ledger remote from ment Exhibit, Houston, 
the scale the exact weight. Write for brochure explaining the Texas—September 10- 


14th. 


simplicity of construction, the low maintenance and the ease of 








installation of this new scale. 





STREETER-AMET COMPANY 


4101 RAVENSWOOD AVE. CHICAGO 13, ILLINOIS 


Branches in Pittsburgh, Pa. and Birmingham, Ala. 
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National Committees and Chairmen 
Officers 


President: J. B. McMahon 


| Committce for Analysis Instrumentation, D. J. Pompeo: 
; Constitution & Rules & Procedures Committees, R. J. S. 
, Pigott; Coordinating Committee, E. S. Lee; Employment 
Committee, C. F. Goldcamp; Finance Committee, J. T. 
| Vollbrecht; Historical Committee, L. M. Susany; Instru- 
* ment Maintenance & Operation Committee, J. Johnston, 
Jr.; Committee on Instrumentation for Production Proc- 
; esses, D. M. Boyd; Instrumentation for Testing Commit 
tee, D. C. Little; Instrumentation for Transportation Com- 
mittee, F. H. Catlin; Instruments for Inspection & Gaging = 
/ Committee, W. A. MacCrehan; Meetings Committee, J. R. | 
Martin; National Defense Committee, R. L. Goetzenberger; | 
Nominating Committee, M. S. Jacobs; Publications Com- 
mittee, L. H. Allen, Jr.; Recommended Practice Commit- 
tee, A. V. Novak; Sections & Membership Committees, 
M. S. Jacobs; Society Structure & Planning Committee, 
\. H. Shafer. 


First Vice President: Porter Hart 


Vice President: Nelson Gildersleeve 
Vice President: N. L, Isenhour 
Vice President: W. A. Wildhack 
Treasurer: G. R. Feeley 

Secretary: Richard Rimbach 


ISA National Office: 921 Ridge Ave., 
Pittsburgh 12, Pa, 
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Flow Control with Long 


THE SECRETARY’S PAGE ow itesuni mii ci 


**Microsen Pneumatic 
the 


Foxboro, 


of Temperature and Pressure,” by C. 


National Maxwell & 


received a copy, write (Manning, Moore, Ine., 


Y the time you read this page, you 








will have received your invitation 
to the Sixth National Instrument Con- 
ference and exhibit and the Tenta- 
tive Program. We hope your hotel 
reservation has been made and your 
transportation arranged. A recent re- 
port from the Houston hotels indicates 
that over 90 percent of the rooms set 
aside for ISA members are reserved. 


“Bill” Wildhack, V.P. in Charge of 
the Technical Division, reports that the 
Technical Program will be much ex- 
panded over other meetings. It will 
have much information of value to 
every member. The popular Instrument 
Maintenance Clinic will be continued. 


Here is a preview of the Technical 
Program. The titles of most of the 
Papers to be presented are listed below. 
This list is by no means complete. The 
Tentative Program contains a more 
complete listing and shows the time and 
Place of presentation. If you have not 
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Office. 
ISA PROGRAM 
Instrumentation for Production Processes 
Monday morning session 
“Instrumentation of Tire Curing Presses,” by 
R. N. Wilson (Kelly-Springfield Tire Co., ...). 
“Operation of a  Semi-Continuous Process 
Using the Kine-Graphic Control Board,” by 
J. Johnson Jr. and J. EK. Read (KE, I. DuPont, 
Wilmington, Del.). 
“Turbine Governors as 
Controls,” by J. E. 
C5 6 a oe PS 


Pneumatic 
(Gulf Oil 


Related to 
Pellettere 


Tuesday morning session 
“Pneumatic Weighing,” by D. Glover (Fluid 
Controls ©o., « . . ) 

“An AC Induction 
(Oak Ridge National 


Flow Meter,” by W. G, 
James Lab., Oak Ridge, 
Tenn.). 

“Simplified Orifice Bore Caleulations,’’ by 
W. I. Caldwell (Taylor Instrument Companies, 
Rochester, N. Y.). 

Wednesday morning session 


“Completely Automatic Control System for 
the Distillation Process,’’ by I. Lefkowitz (J. E. 
Seagram & Son, Inc., .. .). 


Conn.). 
Instrumentation for Transportation 
Thursday morning session 

“The Electrical Speedometer 
Transportation,” by J. J. Groncki 
iv. G. Bi. Oo. « . Js 
“A Review of the Electric Displacement 
Used in Railroad Car 


Application to 
(Instrument 
Engineering 


Gauges Testing,’ by 


W. Kneen, (Pullman Standard Car Mfg. Co., 
Hammond, Ind.). 

Analysis Instrumentation 

Monday morning session 


Application of Electron  Diffrae- 
by S. P. Newbury & E. I. Allessandrini 
(General Electric Co., . . .). 

“Continuous Recording Electrometrie Titrom- 
eter,” by K E.. Hallikainen and D, J, 
(Shell Dev, Co., .. .). 

“An Improved Luft-Type Infra-Red Gas and 
by J. L. Waters (J. L. Wat- 
Mass.), and N, W. Hartz 
Co., Pittsburgh, Pa.). 


“Practical 
tion,” 


Pompeo 


Liquid Analyzer,” 

ers, Ine., Framington, 

(Mine Safety Appliances 
Tuesday morning session 

Discussion of Problems of Analysis In- 

Panel Members. 


Continued on page 965 


Panel 
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Section Secretaries, Meeting Data and Programs 


AKRON 
Fred Appel, 932 
Ohio. Tel: SH 


Columbia Ct., Barberton, 


3440 


Fourth Tuesday, 7:30 P. M., Akron Y.W.C.A. 
ee 
E. 3Zostwick, 2615 Sandia Dr., Bel Air, 
Albuquerque, N. Mex. 
First Monday, Meeting at 8:00 P.M., Science 
Lecture Hall, Univ. of N. M. 
ARUBA 
E. H. Pfeffer, P.O. Box 291, c/o Lago Oil 
& Transport Co., Ltd., Aruba, N.W.I. 
First Tuesday, 7:15 P. M., Engr’s Club. 


ATLANTA 


D. M. McRae, 150 Nassau St., Atlanta, Ga. 


Fourth Monday, Meeting at 7:45 P.M., Ga. 
Institute of Technology. 
BALTIMORE 
G. B. Greer, 631 East 36th St., Baltimore 
1%, Md. 


Second Friday, Meeting at 8:00 P.M., Engr’s 


Club of Baltimore. 


BATON ROUGE 


John Q. Bass, 1517 Longwood Dr., Baton 


Rouge. La. Tel: 3-283 
Meeting monthly, L.S.U. Physics Bldg. 
BOSTON 
Stephen FE. Lord, 60 Braintree Ave., Quincy 69, 
Mass. Tel: MA 9-1066 


Last Wednesday, Dinner at 6:30 P. M., Meet- 
ing at 7:00 P.M., 99 Club, 99 State St. 


CALIFORNIA 


D. C. Duncan, Helipot Corp., 916 Meridian 
Ave., S. Pasadena, Calif. Tel: SY 4-8439 
Second Wednesday, Dinner at 6:30 P. M. Meet- 


ing at 8:00 P.M., Carolina Dines. 


CENTRAL ILLINOIS 
H. R. Getz, 723 Laura Ave., Peoria 5, II. 
First Wednesday, Dinner at 6:40 P.M., Meet- 


ing at 7:30 
CENTRAL INDIANA 
Richard F. Rieman, 3550 Euclid St., 
apolis, Ind. Tel. CH 7462 
First Tuesday, Meeting at 7 


CENTRAL NEW YORK 


Indian- 


730 P. M. 


Karl W. Robertson, Minneapolis-Honeywell 
Reg. Co., 121 Onondaga St., Syracuse. 
CHARLESTON 


he Gilmer, 418 Beech Ave., Charleston, W. 


First Monday, Dinner at 6:15 P.M., Meeting 


at 8:00 P.M., Kanawha Hotel 
CHICAGO 
Floyd E. Ertsman, Rm. 14°0 Fisher Bldg., 343 


S. Dearborn St., Chicago 4, Ill. Tel: 


WE 9-0686 


First Monday, Dinner at 6:30 P. M., Meeting 
at 8:00 P. M., Shoreland Hotel. 
CHINA LAKE 
A. H. Staud, 1004 Michelson Lab., USNOTS, 
China Lake, Calif. Tel: 77882 
Fourth Thursday, Meeting at 8:00 P.M., 


Michelson Lab, USNOTS. 
CINCINNATI 
R. J. Eichner, 
12, Ohio. Tel: 


1900 Courtland Ave., Norwood 


Jefferson 3130 


Second Monday, Dinner at 6:30 P.M., Eng’r 
Society Has. 
CLEVELAND 
G. D. Karnegie, 3436 Lorain Ave., Cleveland, 
Ohio. 
Fourth Wednesday. Dinner at 6:30 P.M., 


8:00 Cleveland Eng’r. 


19th St. 


Meeting at Paes, 


Society, E. 
COLUMBUS 
FE. H. Chandler, 91 E. Como Ave., 
2, Ohio. Tel: JE 9994. 
Third Thursday, Meeting at 8:00 P.M., 
Auditorium 


CUMBERLAND 
Clyde Babst, 225 Cecilia St., 
Tel: 583-W 
Tuesday after Fourth Monday, 8:00 P. M., 
Dinner at 6:30 P. M., Algonquin Hotel. 


DETROIT 
A. W. Brueckner, 5556 S. Clarendon Ave., 
Detroit 4, Mich. Tel: TYler 6-9511. 
Third Tuesday, Dinner at 6:30 P.M., Meeting 
at 8:00 P.M., Rackham Bldg. 


EASTERN NEW YORK 
W. R. McKegg, c/o Gen. Engrg. & Consulting 
Lab., G. E. Co., Schenectady, N. Y. 
8:00 P.M., 30 P.M. 


Columbus 


Battelle 


Gumberland, Md. 


First Tue sday, Dinner at 6: 


GULF COAST 


W.N. Sloan, E. I. Du Pont de Nemours & Co., 


Orange, Texas. Tel: 8411 Ext. 444 
Third Tuesday. Meeting at 7:30 P.M., Lamar 
College, Beaumont, Texas. 


HOUSTON 
I. K. Farley, 2123 Travis St., 
Tel: Charter 2511. 
Last Monday, & :00 


Houston, Texas, 


P. M., Engineers Club. 
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KANSAS CITY 


H. H. Schmall, Kansas 


3706 Benton Blvd., 


City 3, Mo. Tel: AR 4808 ‘ 
First Tuesday, 7:30 P.M., U. of Kansas City. 
a 


. M. Bosworth, 203 Arbor Park, N., Lo., Ky. 
Fourth Tuesday, Meeting at 8:00 P.M., Sea- 
gram Auditorium. 


MONTREAL 


L. E. Henne, Bristol Co. of Canada Ltd., 


Dominion Square Bldg., Montreal, Quebec, 
Can. Tel: UNiversity 6-4725. 
Last Monday, 8:00 P. M., Mechanics’ Institute. 


— JERSEY 


. H. Ballinger, 2371 Channing Ave., West- 
field, N. J. Tel: Westfield 2-0765M 
First Tuesday. Meeting at 8:00 P.M., Essex 
House, Newark. 
NEW ORLEANS 
W. H. Haney, 2927 Music St., N. O. 22, La. 
No Regular Date, Meeting at 8:00 P.M. 
NEW YORK 
F. B. Leslie, 8856 Commonwealth Blvd., Belle- 
rose 6, N. Y. Tel: FI 7-0645 


Last Monday, Dinner at 6:00 P.M., Meeting at 
7:45 P. M., Hob Nob Club, 108 E. 41st St. 


NIAGARA FRONTIER 
Mrs. James L. Martin, 697 Potomac Ave., 
3uffalo 22, N. Y. Tel: GR 1450 
Fourth Monday, Dinner at 6:30 P.M., Meeting 
at 8:00 P.M., N. Y. State Inst. of Arts and 
Sciences, Buffalo. 
NORTH TEXAS 
R. E. Byers, 6000 Lemmon Ave., 
NORTHERN CALIFORNIA 
S. D. Stillson, 1324 Everett St., 
Calif. Tel. Becon 2-7139 
Third Monday, 8:00 P. M., E. Bay Area. 
NORTHERN INDIANA 
J. Baum Beckman, 547 N. Waller Ave., Chi- 
cago 44, Ill. Tel: ES 8-7776 


Dallas 9. 


E] Cerrito, 


First Wednesday, Meeting at 7:30 P.M., 
Whiting Community Center, Whiting, Ind. 
OAK RIDGE 
J. Lundholm, Jr., Eff. A-3, Apt. 214, Oak 
Ridge, Tenn. Tel: 5-6539 
First Wednesday, Meeting at 7:30 P.M., 
Knight’s of Columbus Hall. 
ONTARIO 


John W. Huether, 311 Southerland Dr., Lea- 
-ide, Ontario, Canada. Tel: HU-7114 

Third Thursday, Meeting at 8:00 P.M. Friend- 
ship Hall, College St. United Church, Toronto 


PANHANDLE 
W. F. Hoag, Phillips Chem. Co., 
Dumas, Texas. Tel: 241. 
Third Tuesday, Meeting at 8:00 P.M. 


PHILADELPHIA 
R. A. Trenner, Rm. 306, 3147 Broad 
Philadelphia 32, Pa. Tel: SA 2-7900 
Third Wednesday, Meeting at 8:00 P.M., Bell- 
vue Stratford Hotel. 


PITTSBURGH 

W. C. Langerman, 
Forbes St., Pittsburgh 19, 
1-1330. 

Fourth Monday, meeting jointly with the 
Technical Committee on Inspection and 
Gaging. Dinner at 6:30 P.M., Meetings at 
8:00 P.M., Roosevelt Hotel. 


PRESQUE ISLE 
Edwin P. Sehuwerk, 445% 
Erie, Pa. Tel: 2-3349 
Fourth Tuesday, Meeting at 8:00 P.M., G. E. 
Community Center, East Lake Rd., Erie, Pa. 


RICHLAND 
R. A. Nederhood, 2003 some St., Richland, 
Washington. Tel. 5-4442 
Second Wednesday, Meeting at 7:30 P.M., 
American Legion Hall. 
ROCHESTER 
R. C. Schwarz, Jr., 1201 Granite Bldg., 
Rochester 4, N. Y. Tel: Monrve 4610R 
Fourth Tuesday, Meeting at 8:00 P.M., Univ. 
of Rochester, Physics Lecture Hall. 


Box 277, 


St., 


Co., 711 
Express 


Fisher Scientific 
Pa. Tel. 


Halley St., L. P., 


SARNIA 
L. J. Hall, 730 Talfourd St., Sarnia, Ont., 
Canada. Tel: EDgewater 2258. 


Second Friday, 8:00 P. M., Moose Hall. 


SOUTH MICHIGAN 
W. J. Sprau, 2509 S. Rose St., 
Mich. Tel: 4-7012. 
Fourth Wednesday, 8:00 P. M., Dinner at 6:30 
P. M., Chicken Charlie's, Kalamazoo. 


SOUTH TEXAS 


Kalamazoo, 


H. C. Givens, La Gloria Corp., P.O. 637, Fal- 
furrias, Texas. Tel: 122-W 
First Wednesday. Meeting at 7:30 P.M 
ST. LOUIS 
W. G. Lee, 4710 Delor St., St. Louis 16, Mo. 
Tel: FL 8516. 


First Wednesday, Meeting at 8:00 P.M., Engi- 
neer’s Club of St. Louis. 


—" 
H. Girkins, Toledo 
‘12, Ohio. 
Third Tuesday, Meeting at 8:00 P. M., Service 
Bldg., Toledo Edison Co. 


TENNESSEE 
N. M. Taylor, 16 Edgewood, Kingsport, 
Tel: 33383 
No definite night, Dinner at 6:45 P.M., Meet. 
ing at 8:00 P.M., Hall’s Dining Rm., Bristo] 
Hwy., Kingsport. 


TULSA 
S. M. Bagwell, 1544 E. 35th Pl., Tulsa 5, Okla. 
First Monday, Meeting at 7:30 P.M., Engi- 
neering Blidg., Tulsa Univ. 


TWIN CITIES 
Alden Hine, c/o Pinkney & Hine, 552 Ply- 
mouth Bidg., Minneapolis 8, Minn. Tel.: 
Lincoln 05238. 
Fourth Tuesday, Dinner at 6:30 P.M. 
man Memorial Union, U. of Minn. 


WASHINGTON 
Raymond E. Miller, 20-224 a Ord. Lab., 
White Oak, Md. Tel: JU 7-674 
Third Monday, Meeting at 8:00 PM. P. E. P. 
Co. Auditorium. 


WAYNE COUNTY 
J. R. MeCaulev, 18073 Archdale, 
Mich. Tel: KE 1-5239. 
Third Monday, Meeting at 8:00 P.M., Larson's: 
Cafe, Lincoln Park, Mich. 


WILMINGTON 
J. E. Charsha, Jr., Hammel-Dahl Co., 1000 
Washington St., Wilmington 11, Del. Tel: 
2-6694 
Third Tuesday, Meeting at 8:00 P.M. Harlan 
Public School, Wilm. 


418 Waggoner Blvd., 


Tenn. 


Coff- 


Detroit 19;, 





Symposium on Boiler 
Instrumentation 


The Philadelphia section of the ISA 
is sponsoring a symposium on “Boiler 
Instrumentation” to be held om Thurs- 
day, November 15, 1951 at the Bellevue- 
Stratford Hotel, Philadelphia. This will 
be an all-day conference with outstand- 
ing representatives of both instrument 
manufacturers and users to present 
technical papers and discussions on 
various phases of this subject. 

Technical chairman of the symposium 
will be Mr. A. W. Thorsen, Supervising 
Engineer, United Engineers, Philadel- 
phia, Pa. Technical papers, which will 
commence about 9:30 a.m., include: 

1. “Modern Feed Water Control” by 
C. H. Barnard, Application Engineer, 
Bailey Meter Company. 

2. “Design of Instrumentation and 
Control in a Modern Power Plant” by 
T. Y. Mullen, Engineering Department, 
Gilbert Associates, Inc. 

3. “What the Boiler Designer Expects: 
of Instrumentation” by H. C. Mitten- 
dorf, Chief Electrical Engineer in 
Charge of Control Design, Combustion 
Engineering—Superheater, Inc. 

“Types of Combustion Control— 
Superheat and Reheat Controls” by 
E. D. Scutt, in Charge of Steam Power 
Section, Leeds & Northrup Company. 

Each paper will be followed by pre- 
pared discussions by selected manu- 
facturers and users. 

An evening session starting at 8 p.m. 
will have a guest speaker to talk on 
the subject of “Instrumentation for 
the Power Plant of the Future’. The 
Industrial Instruments and Regulators 
Division of ASME has been invited to 
attend this symposium and, of course, 
all guests interested in the general sub- 
ject will be most welcome. A registra- 
tion fee of $2.00 per person will be 
charged for the morning and afternoon 
sessions; registration starts at 8:45 
a.m. 
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SECRETARY'S PAGE 


Continued from page 963 


Instrumentation for Testing 


Tuesday morning session 


1 Negator in Instrumentation,” by H. E. 
Mankonen (Hunter Spring Co., Lansdale, Pa.). 

Measurements in Tractor Design & Devel- 
opment,” by R. P. Wehrle (International Har- 
yester Co., Chicago, IIl.). 

Research vs. Industrial Instrumentation,” 
by D. C. Little (Army Med. Serv. Field Res. 
Lab., 't. Knox, Ky.). 


Wednesday morning session 


‘Dynamie Modulus of Elastomers,"’ by G. W. 
Painte) 

“Instrumentation — in 
ator) by J. Lundholm 


Lab Oak Ridge, Tenn.). 


Creep-Testing — Labor- 


(Oak Ridge National 


‘Notes on Wire Strain Gauge Applications,” 
by H. F. Rondeau (General Electric Co., . . .). 
Instrument Maintenance & Operation 
Monday morning session 

\ Resume of Thermocouple Checking Pro- 
cedures,” by H. C. Quigly (DuPont Co., Wil- 
mington, Del.). 


“Instrument Installation Practices,’ by H. A 


Hulsberg (Universal Oil Products Co., 
cago, Ill). 
Miscellaneous 
Wednesday morning session 
\n Electrostatic Miecromanometer,” by C. 
Spaulding (Consolidated Engineering, . ) 


“Servo-Mechanism Theory,” by S. P. Higgins 
Jr. and G. W. MeKnight (Minneapolis-Honey 
wen Reg. Uo., « - +). 

Psychometric Methods of Quality Control,” 


bv KE. H. C. Brown (J. E. Seagram & Son, 
Inc., Lawrenceburg, Ind.). 
Friday) morning session 
‘Instrumentation in Corrosive and Slurry 


Schmoyer 


Service,” by P. D. Sehnelle and R. K. 
DuPont, Orange, Texas). 
“The MiniPump,” by R. Sheen (Milton Roy 
Co., Phila., Pa.). 
ASME INDUSTRIAL INSTRUMENTS AND 


REGULATORS D:vVISION PROGRAM 


“\ Multiple Input Totalizing System,” by 
1. E. Bevins & G. S. Miles (Eclipse Pioneer 
Div, Bendix Aviation Corp., Teterboro, N. J.). 

‘Analysis and Synthesis of the Lateral Con 
by R. N. Bretoi (Aero Div. 
Minneapolis-Honeywell Reg. Co., Minneapolis, 


trol Problem,” 


Minn.) 

‘Instrumentation in Exploration Geophysics,” 
by R. D. Wykoff (Gulf Research & Development 
Co., Pgh., Pa.). 

“The Modern Field by W. 
Ruska (Ruska Instrument Corp., Houston, Tex.) 


Magnetometer,” 


“New Precision Barometer & Barograph,” 
by C. A. Heiland (Heiland Research Corp., 
Denver, Colo.). 

“The Effeet of Servomechanisms on the Fu 
ture of Industrial Processes,”’ Panel Discussion. 


AIEE GEOPHYSICAL TECHNICAL GROUP 


PROGRAM 


\.V.C. in Seismograph Amplifiers,” by A. A. 


Chernosky (Humble Oil & Ref. Co., Houston, 
Texas ) 
Seismometer Design and Construction,” by 


mw. J. T. 


is, Texas). 


Woods (Atlantic Refining Co., Dal- 
Instrumentation of 
Exploration,” by Dr. 


Meter Exploration Co., 


“Recent 


Magnetic 


Developments in 
and Gravity 

L. Nettleton 
Houston 


(Gravity 
Texas). 


IRE PROGRAM 
Temperature 
Irements,”’ by J. 
Institute, San 


“Direct: Measurement 


“Vibrotron Meas- 


Research 


and Pressure 
(Southwest 
Texas). 

and Indication of Fre- 
queney by P. M. Erlandson (Southwest Re- 
search Institute, San Antonio, Texas). 

“A System for the Precise 
Phase Wide 


(Technology 


Ohman 
Antonio, 


Measurement of 
\ngle 
by H. LL 


Corp., 


over a Frequency Range,” 


Gray Jr, Instrument 
Muss. ) 


Developments — in 


\ecton, 
“Recent 


Oscillators 


Low Frequency 


and Low Frequency Techniques,” 
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by L. W. Erath (SIE Research & Development 
Corp., Houston, Texas). 

“A Low Frequency Function Generator,” by 
R. Brunner (Hewlett-Packard Co., Palo Alto, 
Calif.). 

“Telemetering in) Well Logging,” by W. J 


Greer (Hallburton Oil Well Cementing Co., 
Houston, Texas). 
“A Direct Reading VHF Frequency Meter, 


by L. S. (Gertsch Products Ine., Los 


Angeles, 


Cutler 
Calif.). 
Vacuum 


Tubes in’ Resistance Coupled Am 


plifiers,’ by L. G. Cowles (Superior Oil Co., 
Houston, 
“The 
Process 
Clere (Wyatt C. 
ton, Texas). 
“Atmospheric 
9000 


Texas) 
Magnetic 
Measurement and 


Hedrick 


\mplifier and Applications to 
Control,’ by M. C. 
Eng’r. Corp., Hous- 
Refraction Measure 
by A. P. 


Texas). 


Index of 


ments at Megacyeles,”’ Deam 


Texas, Austin, 


(Univ. of 


AIP PROGRAM 


“High Speed Computers and the Differential 
Equations of Mathematical Physies,’ by Dr. 
J. H. Curtiss (National Bureau of Standards, 


DG.) 

“Computers for 
Dr. FF. E. 
Austin, 


Washington 25, 


Correlation Functions,” by 


Brooks Jr. (University of exes, 


Texas). 


“Computer Applications at Northrup Aireraft, 


Ine.’ by G. Toben (Northrup Aireraft, Ine., 
Pag 

“Low Temperature Physics,’ by Dr. C.F, 
Squire (Rice Institute, Houston, Texas). 


“Physies and 
Dr. M. M. 
Co., 

“Electron 


Milligan 


Kxploration for Petroleum,’ by 
Slotnick (Humble Oil & Refining 
Houston, Texas). 

Diffraction Methods,” 1} 
Institute, 


re, WO, 
(Rice Houston, Texas) 
GULF COAST SPECTROSCOPIC GROUP 
PROGRAM 

Peaks in the Mass 
Dichloride,” by S. E. 
saton 


“Rearrangement 
Ethylene 
Corp., 


Spee 
trum of Cook 
(Ethyl 


“Calculation of Correction Patterns for Heavy 


Rouge, la.). 


Fractions in Mass Spectra,’ by M. L. 
(Esso Standard Oil Co., 


Bollinger 


Saton Rouge, La.). 





ISA 
EMPLOYMENT SERVICE 
Forward your letter to INSTRUMENT 


SOCIETY OF AMERICA 
921 Ridge Ave., Pittsburgh 12, Pa. 








INSTRUMENT INGINEERS. Graduate Me- 
chanical, Electrical or Chemical, with several 
years industrial instrumentation experience for 
positions as Project Engineers handling design, 
purchase, and engineering on_ prefabricated 
process control panels. Unusual opportunity for 
men able to work on several projects and meet 


schedules. Interesting work with manufacturer 
of quality equipment. Location, Chicago, Ill. or 
Wilmington, Del. All replies confidential. Box 
502. 


INSTRUMENT ENGINEERS. Graduate Engi- 
neers. The applications section of the instrument 
dept. at Oak Ridge National Laboratory oper- 
ated by Carbide & Carbon Chemicals Co. is 
being enlarged to provide instrument engineering 
for expanding programs. Work entails selec- 
tion of proper instrumentation, design of com- 
ponents, design of vanels, installation follow- 
up, writing of service specifications and service 
instructions. Give background data in first letter. 


“Sensitivity Fluctuations of Ammonia in the 


Model 21-102 Mass Spectrometer,’ by H. M. 
Davis (Esso Standard Oil Co., Baton Rouge, 
La.) 


TEXAS A & M SYMPOSIUM ON INSTRU- 
MENTATION FOR THE PROCESS INDUSTRIES 
PROGRAM 


“The Application of Continuous Infrared 


Analyzers,’ by J. M. Devine (Baird Associates, 
Cambridge, Mass.). 
“Dielectric Measurements,” by W. H. Howe 


(The 
“Optimalizing Systems in 
oy be. %, Th. te 


Technology, 


Foxboro Co., Mass. ) 


Process 


Foxboro, 
Control,” 
(Massachusetts Institute of 
Mass.) 


Operators for Throttling Service,” 


Cambridge, 


“Pneumatic 


by Dr. D. P. Eekman (Case Institute of Teeh- 
nology, Cleveland, Ohio). 

“Instrumentation of a  Synthetie Rubber 
Plant,’ by J. S. Detwiler (Taylor Instrument 
Cos., Rochester, N.Y.) 

“Instrumentation of an Oxygen Plant,’ by 


A. Arnold) (Hydrocarbon Researeh Ine. N. Y,, 
Noo 
“Refinery 


Mat 


Lake Charles, 


Control Problems.” by E. D. 
tix (Cities Service Refining Corp., 


La.). 


THE PIPE LINERS CLUB PROGRAM 


Gas Trans 


Line 
Plank 


Long 
by E. S 


‘Instrumentation in 


mission Systems, (Tennessee 


Gas Transmission Co., 2...) 

“Selection of Control Valves for Large Ca- 
pacity Liquid) Pipe Lines,’ by R. H. Putnam 
(Skell Pine Line Corp., . . .) 


The Program of the National Asso- 
ciation of Corrosion Engineers is yet to 
be received. Titles of the papers of the 
RBD-NBS Symposium on Infra-red In- 
strumentation have yet to be received 
at this writing. The final program with 
complete list of papers and abstracts 
will be available in early September. 

I hope you will stop in to see me in 
Houston. tICHARD RIMBACH 


INSTRUMENT ENGINEER. Minimum 10 years 
experience repairing major makes and types of 
industrial controls, instruments and valves, plus 
minimum 2 years supervisory experience, includ- 
ing cost records and reports. Essentially able to 
coordinate and administer all repair shop oper- 
ations, also perform and work for demonstration 
and training purposes. Group insurance and 
pension benefit plan in operation. Good salary 
and permanency for right man. Location Detroit, 
Mich. Box 504. 


INSTRUMENT ENGINEER. Experienced in 
product development of medium and small pre- 
cision clock mechanisms. Permanent position 
for right man. Write stating age, experience, 
and salary expectations. Location Connecticut. 
Box 505. 


INSTRUMENT ENGINEER. Electrical Engineer 
experienced in electrical and mechanical design 
of motor-driven timing devices. Permanent posi- 
tion for right man. Write stating age, experi- 
ence, and salary expectations. Location Con- 
necticut. Box 506. 


INSTRUMENT ENGINEERS. Needed immediate- 
ly for Flight Test Instrumentation, Servomech- 
anisms, Electronic Design by large aircraft 
manufacturer. Starting rate and future advance- 
ment commensurate with ability, experience and 





Location Oak Ridge, Tenn. Box 503. Continued on page 972 
ISA EMPLOYMENT REGISTER 
Sixth Annual Instrument Conference and Exhibit, Sam Houston Coliseum, Houston, Texas, 


September 10-14, 1951 


Seeking a Position in Instrumentation? 
obtained from the Society Office. Registration 
prior to opening of the Conference and 
Employment Register Desk, Sam Houston 


Registration 


Exhibit 
Coliseum. 


forms and further instructions may be 


by applicants may be made by mail to this office 
or may be made in person Sept. 10-14 at the 
You do not have to be present. Prospective 


Employers may examine applications and make selection for mail or personal contact. Write now 


for application card. 


Do You Need an Instrument Man? Companies or institutions seeking instrument 


men are re- 


quested to file notice of open positions with the Society Office, prior to the week of the Conference 
and Exhibit for posting on bulletin board. You do not have to be present. Interested applicants will 


be instructed to write direct to you. 
INSTRUMENT SOCIETY OF 


AMERICA, 921 


Ridge Avenue, Pittsburgh 12, Pa. 
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Quality Electronic Components 
for Instrument Circuits 


ABSTRACT.—Electronic circuits for instru- 
ments require components of higher quality than 
are used in the highly competitive radio field. 
Price is not as critical a factor as long life, de- 
pendability, ruggedness, stability, low noise 
level, etc. Suitable components will accelerate 
further the use of electronics in instrumentation. 
Cooperation between the component manufac- 
turer and the instrument maker is essential. 


Some failure of electronic components 
can be attributed to misuse by the in- 
strument manufacturer. Proper choice 
of the correctly rated component for a 
particular application is of paramount 
importance in the industrial field. 


Although component manufacturers 
during the past few years have im- 
proved some of their products con- 
siderably, many components still re- 


quire considerable improvement. 

Many mass-produced parts fall short 
of meeting the quality requirements of 
reliable instruments. Therefore, many 
instrument manufacturers find it neces- 
sary to make, or to have specially made 
for them, electronic circuit components 
which they would prefer to obtain from 
companies that regularly produce sim- 
ilar parts in large quantities. 

The components referred to in this 
article are mass-production components 
which, with relatively little improve- 
ment, could meet instrument makers’ 
requirements. 


RESISTORS 


The component used most extensively 
in electronic circuits is the resistor. De- 
velopments in recent years have led to 
the production of a large variety of 
types, including wire-wound power 
units, precise wire-wound units, woven- 
wire resistors, deposited carbon resist- 
ors, metal-film and composi- 
tion resistors. 

WIRE-WOUND POWER UNITS 
are, generally speaking, satisfactory. 
However, there are many applications 
which require greater stability with 
changes in temperature than the wire- 
wound units provide. Miniaturization of 
electronic circuits requires the reduc- 
tion of the size and weight of these 
units while retaining the same wattage 
dissipation, thus necessitating operation 
at higher temperatures. Temperature 
stability is mainly a metallurgical prob- 
lem of obtaining better wire. 

PRECISE WIRE-WOUND RESIST- 
ORS are affected by mechanical stress 
caused by fluctuating temperature, vi- 
bration, and moisture conditions. The 
higher the value of the resistor, the 
finer the wire, and the more vulnerable 
the unit is to failure. Sealed units are 
a big step toward elimination of fail- 


resistors 


ures. 
WOVEN-WIRE RESISTORS are at 


Leeds & Northrup Co., 
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Philadelphia 
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By W. R. CLARK* 


present the best precise resistors for 
a-c. work. However, they have some of 
the same limitations as the precise wire- 
wound resistors. 

DEPOSITED CARBON-FILM RE- 
SISTORS are offering some competition 
to precise wire-wound and woven-wire 
resistors. The stability of sealed units 
is good except for temperature coeffi- 
cient. Although the coefficient is low 
(—200 to 500 parts per million per 
degree C.) it doesn’t compare to that 
of the wire units. Carbon-film resistors 
have better high-frequency characteris- 
tics than wire units; however, these 


resistors can not be adjusted to the re- 
quired accuracy as readily as wire re- 





a: 


Fig. 1 Input transformer for Speedomax re- 
corder (1932). 
sistors. The greater the accuracy re- 


quired, the more difficult is the problem 
of adjustment. 

METAL-FILM RESISTORS have 
the same advantages as the deposited 
carbon resistors. 

Of all resistor types, COMPOSITION 
RESISTORS offer the most fertile field 
for improvement. An improvement by 
a factor of ten in stability would be 
most welcome—if it could be obtained 
without an equivalent increase in cost. 
The term “stability” includes aging, 
temperature, and humidity effects. 

The field is wide open for a high- 
value resistor—1000 megohms—or 
greater—which is inexpensive and 
which has fair stability characteristics. 


RHEOSTATS 


Many instruments require rheostats 
or voltage-dividing resistors (some- 
times called potentiometers). These re- 
quire improved resistance elements and 
also better mechanical moving parts. 
Like the fixed resistor, the composition- 
type rheostat is the most popular. This 
type requires improvement in stability 
for general-purpose use in reliable elec- 
tronic circuits. Mechanical deficiencies 
in the terminals and in the sliding con- 
tact of both the composition types and 
the wire-wound result in limited life. 





Better insulation between the sliding 
contact and the shaft would be very 
desirable, and non-inductive rheostats 
would be of great assistance in some 
applications. 


TRANSFORMERS 


Transformer development has_ been 
remarkable in the last twenty years. 
The availability of new core materials 
makes possible the achievement of high 
open-circuit inductances simultaneously 
with a high coefficient of coupling. For 
a given source impedance and load im- 
pedance, the low-frequency response is 
related directly to the open-circuit in- 
ductances exhibited by the winding, 
The high-frequency response is related 
to leakage inductance and distributed 
capacitance. The use of core materials 
with higher permeability permits a re- 
duction in size of the transformer with- 
out changing its low-frequency response 
and with extension of its high-frequency 
response. 

For low-power units, the cores are 
made of nickel alloys to obtain the 
widest pass band. For high-power units, 
the use of grain-oriented steel cores 
results in good performance at reduced 
size and weight. Powdered-nickel alloy 
is used for audio reactors or high-fre- 
quency transformers in which the coil 
and the core are small. Other materials 
such as Ferrite are useful at high fre- 
quencies. 

A good example of progress in trans- 
former development is the improvement 
of input transformers designed to oper- 
ate at 60 cycles and to be free from 
magnetic pickup at low levels. An early 
transformer of this type, although large 
and bulky, made possible the market- 
ing in 1932 of the first commercially 
available electronic recorder—the 
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old 


Fig. 2. New vs. input transformers for 


recorders. 


“Speedomax.” This transformer (Fig. 
1) had a secondary impedance of ap- 
proximately 15 megohms and a turns 
ratio of 1:1000. Shell-type construction 


was used and magnetic pickup was 
minimized by three concentric iron 
shields. 


In later recorders, a transformer has 
been used which occupies less than 1/10 
the volume (Fig. 2). The later trans- 
former does not have as high a sec- 
ondary impedance nor as high a turns 
ratio, but it is capable of operation at 
power levels lower than the large trans- 
former of earlier design. This has been 
made possible by the use of core-type 
construction (hum-bucking design) and 
quadruple concentric magnetic-shields 
of thin but effective high-permeability 
nickel alloy (Fig. 3). Leeds & Northrup 
had to manufacture these transformers 
because transformers available on the 
open market did not have the desired 
characteristics—particularly freedom 
from magnetic pick-up. 

POWER-SUPPLY TRANSFORM- 
ERS currently available are adequate 
for most electronic circuits. 

CHOKES for use in low-level filter 
circuits present the same problems as do 
the low-level input transformers. 

Special impregnants have been a big 
help for operating transformers or 
chokes in atmospheres which would 
attack the wire. Previous practice has 
been to hermetically seal such trans- 
formers in cans. This results in addi- 
tional size and weight. Polymerizing 
resins which have low viscosity and 
which require no solvent have been 
developed. The resins change from a 
liquid to a solid state with only a slight 
change in volume. 


CAPACITORS 

Next to resistors, capacitors are the 
most widely used component in elec- 
tronic circuits. If all capacitors were 
pure capacitance, there would be little 
need to discuss the electrical perform- 
ance of these units. However, as capac- 
itors are a combination of pure capaci- 
tance, residual series-resistance, parallel 
conductance, series inductance, and, in 
many cases, a source of spurious cur- 
rent, it is necessary to check each appli- 
cation to make certain that the proper 
capacitor is chosen 

Except for electrolytic capacitors, the 
commercially available capacitors for 
Y-pass, coupling, lead-through, and 
filter applications are fairly satisfac- 
tory. The electrolytic capacitor, in spite 
of the recent development of the 85 C. 
units, still needs improvement to permit 
operation at higher temperatures, to 
obtain greater shelf life, and to reduce 
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absorbed charges. This type capacitor 
is of particular importance in low-fre- 
quency amplifiers and power supplies 
because paper capacitors are too bulky 
and expensive for these applications. 
Metallized paper capacitors have been 
of great assistance in reducing the size 
of capacitor components, but, although 
they are a good substitute for paper 
-apacitors, they are too bulky and ex- 
pensive to replace the electrolytic. 

A problem becoming more pressing 
every day is the choice of input filter 
capacitors used in high-speed recorders 
and in instrument amplifiers designed 
for sensitivities of a fraction of a micro- 
volt or a few micromicroamperes d-c. A 
relatively high value of capacitance is 
required, but the use of electrolytic ca- 
pacitors is impossible because of their 
high leakage-conductance and_ their 
tendency to act as an electrolytic cell, 
developing a voltage many times greater 
than the required sensitivity. Oil or 
wax-impreenated units are considerably 
better, but they take too long to stabilize 
when the instrument response must be 


/ 
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Construction of new type input trans- 








Fig. 3. 
formers. 


less than one second. The polystyrene 
capacitor is superior to the paper ca- 
pacitor, but it also can give spurious 
currents in excess of 10-1!" ampere 
under adverse conditions. The effect of 
these various capacitors on recorder 
response is shown in Fig. 4. 

Leeds & Northrup designed the equip- 
ment for measuring these small absorbed 
charges and made that equipment avail- 
able to the component manufacturer so 
that he could make units to meet the 
specifications. 

One application required that the ca- 
pacitor be noninductive. As none of 
the then-existing capacitors were suf- 
ficiently noninductive to be suitable, our 
company had to show the component 
manufacturer how to make these units. 

Lead-through capacitors seem to de- 
velop a high leakage-conductance after 
extended operation at high temperature. 
This is particularly undesirable when 
they are used in relatively high-resist- 
ance circuits because they then act as 
low-resistance shunts. 

















In critical applications requiring (1) 
absolute accuracy of adjustment, (2) 
short- and long-term stability, (3) low 
dielectric-loss, and (4) low temperature- 
coefficient, the usual procedure is to use 
a high-quality air capacitor for capaci- 
tance values below 1,000 uuf., and mica 
units above 1,000 uuf. There has been, 
however, a wide gap between the qual- 
ity of air and mica components, result- 
ing in relatively inaccurate measuring 
and calibrating equipment for capaci- 
tance values of 1,000 uuf. and higher. 
Work done at L&N indicates that her- 
metically sealed silvered mica capaci- 
tors can do much to narrow this gap. 

PRINTED CIRCUITS 

Printed circuit components are still 
in the research stage. For volume pro- 
duction, they permit a reduction in the 
size and the cost of instruments. How- 
ever, certain of their characteristics 
must be improved in order that these 
components can be used generally in 
instruments. At present they are of 
value in some high-frequency circuits, 
a notable example being interstage re- 
sistance-capacitance coupling units, but 
they are not of much value in low- 
frequency circuits. Their general use- 
fulness is limited because of lack of 
stability, reduced accuracy, limited re- 
producibility of units, and restricted 
range of values. 

There has been a great ——— ment 
in the design of CONNECTORS, in- 
cluding tube sockets, within the past 
few years, but there are still no low- 
leakage connectors available on the 
open market suitable for high-imped- 
ance circuits, such as those used for the 
determination of pH by means of the 
glass electrode. 

SwITCHES 

The switches available on the present- 
day market are suitable for radio and 
television service, but not for precise 
instruments. Some designs which come 
close to meeting the desired specifica- 
tions fail because of high contact-re- 
sistance which, while not present when 
the switches are new, develop with con- 
tinued use. Low insulation between 
contacts is another objection. Better 
contact material and better switch insu- 
lation would produce a switch suitable 
for many instrument applications. 

Leeds & Northrup has had to develop 
and manufacture its own switches in 
order to obtain units with the desired 
characteristics. Several types have been 


made. One switch (Fig. 5), which is 
similar to present radio switches, has 
high insulation between contacts, low 


contact-resistance, low contact-emf., and 
long life. An enclosed general-purpose 
type (Fig. 6 and 7) is a multiposition, 
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Adverse effect of poor capacitor on recorder balancing. 
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Fig. 5. High 
tact-resistance switch. 


multiple-selector switch which is suit- 
able for use in resistance or capacitance 
decades. 

Other instrument companies have de- 
veloped switches to meet their specific 
needs. 

VACUUM TUBES 

The most vulnerable part of electronic 
equipment is the vacuum tube. Elec- 
tron-tube failures and the possibility of 
failures retard the application of elec- 
tronic equipment. This is especially true 
for unattended industrial use requiring 
continuous operation 24 hours a day 
for 365 days in the year. A longer aver- 
age life-span for tubes would help this 
situation, but a means of detecting and 
eliminating tubes liable to premature 
failure would be of even greater help. 
The development of new long-life rug- 
gedized tubes by various tube manu- 
facturers has been a big step in the 
right direction. Longer tube life is not 
needed as urgently for test instruments 
used only intermittently. 


The trend in instrument designs of 
all types seems to be to smaller size and 
weight. Hence, miniature tubes are be- 
coming more popular. 

Next to long life, the most important 
item is reproducibility of character- 
istics between tubes of the same type. 
Low power consumption is desirable for 
tubes used in battery-operated instru- 
ments. Even in line-powered industrial 
instruments, it is desirable to keep 
the wattage low in order to keep the 
operating temperature of the instru- 
ment to a minimum. 

New voltage-regulating tubes are 
more free of discontinuities in oper- 
ating voltage than are the older regula- 
tor tubes used in regulated power sup- 
plies; a reduction of the temperature 
coefticient of these tubes would be help- 
ful. 

The reduction of dark current in 
photomultiplier tubes has been of great 
assistance to the instrument manufac- 
turer. 

New low-cost rectifiers are replacing 
rectifier tubes in some applications. 
Metallic rectifiers permit easier isola- 
tion of the power supply because they 
do not require a heater potential, as do 
vacuum tubes. Because of their much 
longer life, they need not be mounted 
in an accessible place. 

CONCLUSION 

Generally speaking, the instrument 
manufacturer has two main sources 
for quality electronic components. He 
can either produce the component him- 
self, or he can work with a cooperative 
manufacturer of components. 

The development of quality compo- 
nents is sometimes forced on the instru- 





switch. 


Fig. 7. Parts for general-purpose 
ment manufacturer, which has resulted 
in his entering the components market. 

Often in the development of new and 
improved components, special test equip- 
ment has to be developed by the instru- 
ment manufacturer. This equipment 
becomes available to the cooperating 
component manufacturer much earlier 
than it appears on the open market. 

As the instrument manufacturer is 
doing part of the research work in pro- 
ducing the new component, he is saving 
the component manufacturer consider- 
able time and money. This mutually 
beneficial procedure also permits the 
cooperating component manufacturer to 
lead the field in marketing new and im- 
proved components. 


A CERAMIC ACCELEROMETER 
of Wide Frequency Range 


ABSTRACT. An 
transducer has been 
measurements, whose 
from a few cycles to 15 
erated output voltage is proportional to the 
applied acceleration. The instrument utilizes 
the reaction of a small mass against a disk of 
“piezoelectric” barium titanate. Weight of the 
pickup is about 3 grams and the sensitivity 
about 2.5 millivolts per g. (acceleration due to 
gravity). The internal impedance is a capaci- 
tance of approximately 0.001 mfd. Methods and 
apparatus for calibration are discussed. 


experimental miniature 
developed for vibration 
output is essentially flat 
kilocycles. The gen- 


Existing vibration pickups of the 
seismic type are not generally useful 
above about 1000 cycles per second. 
Investigations have been made at this 
laboratory with the purpose of extend- 
ing the range of practical vibration 
measurements to the vicinity of 10 
kilocycles. It was found that a most 
practical form of transducer for this 
purpose is a piezoelectric accelerometer 
of smaJ] physical size and simple, mas- 


sive construction. 
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By LAWRENCE T. FLEMING* 


The employment of  piezoelectri¢ 
crystals for measuring acceleration is 
by no means new.!, 2-10 Ammonium di- 
hydrogen phosphate (ADP) has usual- 
ly been used as the sensitive element 
Unfortunately the fabrication and 
cementing of such material requires 
rather elaborate facilities and.a good 
deal of specialized skill, and careful 
casing and protection. 

With the advent of barium titanate 
as a stress-sensitive material, it has 
become possible to build a simple and 
effective accelerometer with ordinary 
shop facilities at low cost. Consideration 
of the effects of scaling the dimensions 
of such a transducer indicates that 





Fig. 1. Barium titanate accelerometer. 


small sizes are more efficient when the 
transducer operates into a high im- 
pedance circuit, i.e., a vacuum tube. 
In addition, a small accelerometer can 
be calibrated on a small electrodynamic 
vibrator, which in turn can be made 
usable to higher frequencies than a 
larger vibrator. An incidental advan- 
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Fig. 2. Sectional drawing of barium titanate 
accelerometer. 


tage of a piezoelectric accelerometer is 
that it can be actuated by an electro- 
magnetic vibrator without having spu- 
rious voltages induced in it by the mag- 
netic field of the vibrator coil. 

Fig. 1 is a photograph and Fig. 2 
a sectional drawing of a barium titan- 
ate accelerometer which is free from 
resonance effects up to at least 15 kilo- 
cycles. The sensitivity is about 2.5 milli- 
volt per g; the capacitance, about 1000 
uuf. It is suitable for measuring ac- 
eelerations in the range, 0.5 to 500 g 
(g is the acceleration of gravity). The 
upper limit is not well known, but is 
over 1000 g. 


CONSTRUCTION 


The device comprises merely a suit- 
able base (Fig. 2), a disk of “piezo- 
electric ’” barium titanate, and a mass 
attached thereabove. The disk is 
Silvered on opposite faces. All mating 
surfaces are lapped flat. The whole is 
held together under a few kilograms 
pressure by means of a small central 
stud. Clearance holes are drilled 
through the mass and the disk. As a 
means of holding the parts together, 
the central screw was considered some- 
what better than a hollow case, be- 
cause a case tends to increase the total 
mass and the number of resonances. 
Flatness of the mating surfaces is very 
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Fig. 3. vibrator for acceler- 


Experimental 
ometer calibration. 
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important, to prevent breakage of the 
ceramic. 

The voltage generated is  propor- 
tional to the instantaneous pressure 
on the disk. This pressure is simply 
the reaction of the mass to any ac- 
celeration imparted to the base, at any 
frequency below the region of resonance 
of the structure. The sensitivity agrees 
well with that calculated from the 
properties of the ceramic.* 

Disks of pure barium titanate have 
been used, as well as a mixture con- 
taining four percent lead titanate.4 No 
deterioration in sensitivity of the form- 
er has been noticed over a period of 


several months, although the latter 
should be more permanent. 
COMPONENTS AND ASSEMBLY 


The metal parts are made on a lathe. 
The barium titanate disks were made 
in the Ceramics Section of this Bureau. 














accelerometer is immersed in a beaker 
of silicone fluid on a hot plate. The 
fluid is heated to about 140 C., then 
the hot plate turned off. The acceler- 
ometer is removed from the bath after 
about an hour. This heating procedure 
was found to increase the sensitivity 
of the instrument two to three times 
over that obtained with polarization 
done at room temperature. 


CALIBRATION WITH VIBRATORS 


Steady-state calibration of such trans- 
ducers at frequencies above 1000 cycles 
is difficult by direct measurement of 
amplitude because the displacements 
involved are so small, although meas- 
urements of this sort have been re- 
ported, using elaborate apparatus.° 
Efficiency as a vibration generator is 
too low to permit calibration by the 
reciprocity method® or to locate reso- 
nances by noting the variation of im- 
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Fig. 4. Frequency reponse of same accelerometer on three different vibrators. 


the ability to manufacture such disks, 
the cost depending on the quantity re- 
quired. The silver coating is applied 
by brushing on DuPont No. 4731 silver 
paint, then baking in a furnace at 1300 
F. for about 15 minutes. The central 
hole was made by the usual procedure 
for drilling holes in glass. The disk 
must be lapped flat, else it may crack 
when assembled. 

Commercial phonograph pickup cable 
(about 0.07-inch diameter 
braid) is a convenient material for 
the output lead. The cable is soldered 
directly to the appropriate parts of 
the accelerometer structure. Soldering 
must be done before the pickup is as- 
sembled, so that the heat will not 
depolarize the ceramic. 

Recommendations vary for polarizing 
or sensitizing this ceramic. The pro- 
cedure used here comprises cooling the 
material down through its Curie point 
of 120 C. while a d-c. potential gradient 
of about 10,000 volts per centimeter is 
applied across the faces of the disk. 
This is conveniently done after the 
whole device is assembled. For a 0.060- 


inch thick disk, about 750 volts d-c. is 
applied to the connecting cable while the 


over the’ 


An indirect method was employed in 
which the accelerometer was excited 
by a vibrator of the electrodynamic 
(“loudspeaker”) type. Ideally, such a 
vibrator produces the same acceleration 
at any frequency when the driving cur- 
rent to the voice coil is kept constant. 
The ideal case assumes that the whole 
moving system of the vibrator behaves 
as a pure mass. In commercial vibrators 
this holds approximately true to about 
1000 cycles, above which rather violent 
resonances appear. By making the mov- 
ing system of a simpler and more rigid 
shape, it was found possible to extend 
the frequency of the first significant 
resonance point to 18 kilocycles. 

Fig. 3 is a photograph of an experi- 
mental vibrator used for accelerometer 
calibration. The field magnet and pole- 
piece structure was taken from a large 
dynamic loudspeaker. The moving ele- 
ment is an inverted cup of phenolic 
material, with the driving coil wound in 
a shallow slot at its lower end. The 
thick top and tapered walls are an 
important factor in raising the fre- 
quency of self-resonance. The greatest 
resonances in commercial 
attached to the 


source of 
vibrators is the rod 
Instruments 
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driving coil form which extends through 
the pole structure and to which the 
supporting springs for the moving sys- 
tem are attached. Longitudinal 
nance of this rod usually leads to a 
peak of about 20 db in the response, 
in the vicinity of 2500 cps. Fig. 6 is a 
sketch of the cup in cross-section. 

In the small vibrator shown in Fig. 
3, the rod is omitted, and the parallel 
cantilever support springs are both lo- 
cated above the pole structure. Reso- 
nant peaks due to these springs are 
small and easily damped out, because 
the mass ef the springs is small com- 
pared to the mass of the cup. 

Fig. 4 shows response curves of the 
accelerometer on three different vibra- 
tors. Current to the vibrator drive coil 
was maintained constant over the fre- 
quency range. All vibrators used the 
same pole structure, but different driv- 
ing coil structures. Curve A was taken 
with the tapered-wall phenolic cup 
shown; Curve B, with a straight-sided 


reso 


cup; and curve C, with a_ tapered, 
slotted aluminum cup. The downward 
trend of C is due to eddy current 


losses, which is the reason why a mctal- 
lic cup cannot be used, even with a slot. 

The salient point is that all the 
curves are d-fferent, all are sensibly 
flat (as theory predicts) up to a certain 
high frequency, and that the high- 
frequency peak depends on the construc- 
tion of the vibrator cup. It may be 
logica'ly inferred that the shape of the 
curves are functions of characteristics 
of the vibrator rather than of th 
accelerometer. 

A frequency run comparing the curve 
of a BaTiO, accelerometer with an en- 
tirely different method of acceleration 
Fig. 5. A 


measurement is shown in 


commercial vibrator was used which 
had a_ built-in calibrating coil. The 
output voltage of the coil is propor- 


tional to the velocity of motion. The 
ordinates of the original calibrating 
coil curve were multiplied by a factor 
proportional to frequency, yielding a 
curve whose ordinates are proportional 


to acceleration. This curve was then 
shifted vertically (but not along the 
frequency axis) to coincide with the 


accelerometer curve at 50 cycles, so 
that the two could be compared. Agree- 
ment within 20 percent is found up to 
4800 cycles. 

Above this frequency the curves be- 
come too jagged for such 
Experience with vibrator construction 
would indicate that in that frequency 
range the accelerometer is no longer 
executing the same motion as the cali- 
brating coil, due to the effect of compli- 
and resonances in that part of 
the structure connecting the calibrating 
coil and the accelerometer. 


processing. 


ances 


ACCELEROMETER RESONANCE 

A resonance test was made in which 
an accelerometer was mounted on a 
%-inch cubical steel block, which was 
then impacted by a smail steel ball. 
A damped oscillation at 35 ke. was re- 
corded, which is probably the resonant 
frequency of the accelerometer. No 
lower frequencies were found. 
Vol. 24 
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It is important that the pickup be 
screwed reasonably tight to the object 
under study, and that the base be well 
seated. To permit this, the base stud is 
undercut above the threads. A damped 
oscillation at 5 ke. was recorded in a 

where there was about 14-inch 
the base of the 


clearance between 
transducer and the block to which it 
frequency rose to 


case 


was attached. The 
35 ke. when the transducer was tightly 


seated on the block. 


ABSOLUTE CALIBRATION 

The absolute level of acceleration 
is conveniently established at a low 
frequency where the amplitude is large 
enough to be conveniently measured 
optically. The relation is 

g = (2x,f2) /19.56 

where g is the acceleration expressed 
as multiples of the acceleration of 
gravity, 2., is the peak-to-peak ampli- 
tude in inches, and f is the frequency 
in cycles per second. The frequency at 
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Fig. 5. Response of different transducers on 
same vibrator. 





Fig. 6. Drive-coil for experimental wide-range 
vibrator. 
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Fig. 7. Cathode-follower circuit. 


which this measurement is made should 
be adequately far above the low fre- 
quency resonance of the vibrator. 
The response of this transducer to 
lateral motion is about one-third of the 
response to axial motion. Further in- 
vestigation on this question is planned. 


INPUT CIRCUIT CONSIDERATIONS 


The effect of input circuit resistance 
and capacitance on the frequency re- 
sponse of this sort of accelerometer is 
the same as with any other capacitance 
source, such as a crystal microphone or 
phonograph pickup. 

The low frequency limit depends on 
the ratio of the pickup capacitance to 
the input resistance of the amplifier 
to which it is connected. For a 1000 
uuf source, if the input resistance is 
10 megohms, the response will be down 
3 db at 16/cps., where the reactance 
of 1000 uuf equals 10 megohms. 

When a commercial electronic volt- 
meter with an input impedance of 
around 0.5 megohm is used to measure 
the output of the pickup at frequencies 
below 500 cycles, it is necessary to use 
a cathode follower or a pre-amplifier 
having a high input impedance. Com- 
mercial units are available, or one may 
be built. 

The circuit of a suitable follower is 
shown in Fig. 7. The only precaution 
necessary in construction is to shield 
the grid circuit from a-c./electrical 
fields. The background level is about 
0.5 millivolt; the maximum signal out- 
put capacity, 20 volts. 

Electrostatic shielding over the ac- 
celerometer itself is sometimes neces- 
sary for low-level measurements in lo- 
cations where stray 60-cycle fields are 
strong. 

For applications requiring long cable 
runs it is sometimes feasible to use 
two-conductor shielded cable as a 200- 
ohm balanced line, with transformers at 
each end. Commercial line-to-grid trans- 
formers are satisfactory. The low fre- 
quency limit will depend on the ratio 
of source capacitance to the inductance 
of the high-impedance winding of the 
transformer, and is usually of the order 
of a few hundred eps. 
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Edmond J. Regan, who carried out the 
design and testing of all the accelerom- 
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APPENDIX 
For convenience, the relationships 


between displacement, velocity, and ac- 
eleration are set forth, together with 
, discussion of some fundamental con- 
iderations of vibration pickup design. 


List OF SYMBOLS 


In any consistent system of units, 
x = displacement 
U: = velocity 
a = acceleration 
x, = peak displacement 
V,—= ” velocity 
a,—= ” acceleration 
f = frequency 
Ww = 2e/ 
t = time 
For a sinusoidal vibration repre- 
sented by 
x= %, sinwt, 
the velocity 
dx 
v = — =wez, cos wt 
dt 
and the acceleration 
dx 
a == —— = wr, sinwt 
dt? 


Where x = the relative displacement 
f the moving body, and 
Where x, = the peak amplitude, 
the peak velocity v, = 27fx, 
ind the peak acceleration 

ay — Ar? 2X 
In English units, where 2x, is the 
yeak-to-peak amplitude in inches, and 
i the frequency in cycles per second, 
Peak velocity v, = 2a,3.14 f inches/sec., 
Peak acceleration a, = 22,19.74 f2 
in/sec.? 
The peak acceleration in g’s is 


where g is the peak acceleration in 
nultiples of the acceleration of gravity, 
“ty is the peak-to-peak amplitude in 
inches, and f is the frequency in cycles 
per second. 

Table 1 shows in convenient form the 
interrelations between displacement, 
velocity, and acceleration as functions 
if frequency 


TYPES OF PICKUPS 


Vibration pickups in general can be 
livided into two general classes: (1) 
those in which the voltage or current 
output is proportional to a_ relative 
stress or displacement between two 
Parts of the pickup:—strain gages, 
tapacitive pickups, carrier types, and 
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piezoelectric pickups, and (2) those in 
which the output is proportional to the 
relative velocity of two parts of the 
structure, i.e. those using an electro- 
magnetic principle. Each type can have a 
resonant frequency below the range it is 
desired to measure (mass-controlled), 
or can have its response controlled 
by heavy viscous damping (viscosity- 
controlled) or can have its resonance 
above the desired range (stiffness- 
controlled). A pickup whose frame is 
attached to a stationary support sepa- 
rate from the object under test, has 
the same behavior as a mass-controlled 
pickup, operating above its resonant 
frequency. 

Table II indicates the response char- 
acteristic of the various possible types. 
Practical pickups are of Types 1-a, 
l-c, and 2-a. Viscosity control is only 
practical at very low frequencies; fluid 
damping is not too practical except to 
bring down resonant peaks, because of 
the large temperature coefficient of 
viscosity of available fluids. Type 2-c 
has no particular application at present 
because of its inherent response, ex- 
cept perhaps at very low frequencies, 
to measure “jerk” in vehicles. 

A signal voltage proportional to any 
component of vibration can be derived 
from a pickup output that is propor- 
tional to another component by means 
of differentiating or integrating cir- 
cuits. A voltage proportional to velocity 
‘an for example be derived from an 
accelerometer output by means of an 
r-c. integrating network. 

The accelerometer here described is 
of Type 1-c: the vutput voltage gene- 
rated is proportional to the stress (or 
strain) between the faces of the piezo- 
electric disk, and this stress is deter- 
mined by the mass and dimensions of 
the structure, and the elastic constants 


Amplitude, 
Frequency, 


Table I,—Interrelations between 


Velocity, Acceleration, and 
Displacement Velocity Acceleration 
held held held 


constant constant constant 


Variable 
Considered 
Displacement 1 1 


varies as 


if ft 
Velocity 1 
varies as f . 
f 
Acceleration 
varies as ad f 


Classification of Possible Kinds of 


Vibration Pickups 


Table OT. 


Output voltage 
Type proportional to 
1. Displacement-Responsive 
a. Mass-Controlled 
b. Viscosity-Controlled* 
c, Stiffness-Controlled 


Displacement 
Velocity 
Acceleration 


to 


Velocity-Responsive 





Displacement 
Acceleration 
(acceleration) ¥ 
(frequency) or 

i 3 


a. Mass-Controlled 
b. Viscosity-Controlled* 
c. Stiffness-Controlled* 


* Not in practical use. dt 


thereof. The resonant frequency of the 
combination of the top mass (Fig. 2) 
and the compressive stiffness of the 
ceramic disk, is above the range being 
measured. 

A factor in choosing the development 
of an accelerometer of Type l-c as a 
means of exploring high frequency 
vibrations was the fact that such an 
exploration should include a_ suitable 
source of vibration; and the only prac- 
tical wide-range source is an electro- 
magnetic vibrator, which is inherently 
a constant-acceleration device. Another 
factor is that at high frequencies the 
amplitude for a given acceleration be- 
comes very small indeed.. Structures 
which are apparently rigid are deflected 
a few microns by surprisingly small 
forces. Extreme rigidity was, there- 
fove, required, as well as simplicity of 
structures. All this favors the accele- 
rometer structure described, which has 
no moving parts at all beyond its own 
elasticity. 


DIMENSIONAL SCALING 


An important question in the design 


of a device of this sort is what size 
is most efficient for the purpose. So 
it is well to consider what the effect 


will be of doubling or tripling the height 
and diameter, keeping ratio of these 
dimensions the same. 

The open-circuit voltage generated 
by the crystal in simple compression 
is directly proportional to the unit 
pressure applied (dynes per sq. cm.) 
and also directly proportional to its 
thickness. The capacitance varies di- 
rectly as the area (radius squared) 
neglecting edge effects, and inversely 
as the first power of the thickness. 

Hence if all dimensions of the trans- 
ducer are doubled, the open-circuit volt- 
age is quadrupled, since the unit pres- 
sure (due to the larger top mass) and 
the crystal thickness have both doubled. 
The capacitance is doubled, because the 
area has quadrupled and the thickness 
doubled. The mass of the transducer 
will have increased by a factor of eight. 

These considerations may be stated 
this way: 

Sealing all dimensions of the whole 
accelerometer by a factor K will give 
a change in capacitance by the factor 
K, a change in output voltage by K°, 
and of course a change in total mass 
by the factor K*. Thus for simple scal- 
ing the output voltage per unit mass 
is an inverse first power function of 
the mass. The generated charge CV is 
proportional to the mass. 

If we scale the thickness of the 
ceramic K“, and all the other dimen- 
sions by K, the open-circuit voltage 
varies directly as the mass, or K*; the 
capacitance remains constant. This type 
of scaling is more desirable when the 
cable length from transducer to ampli- 
fier is not over a few feet, as then 
there is usually no advantage in in- 
creasing the capacitance beyond 1000 
uuf or so. 

It is desirable to keep the over-all 
proportions about as shown, with the 
diameter roughly equal to the height. 
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A tall, thin shape would invite reso- 
nances due to lateral cantilever de- 
flection of the structure. 

Small cylindrical elements of barium 
titanate’ have been tried, since they 
offer a possibility of increased sensi- 
tivity per unit mass. Fragility and 
difficulty of mounting have, however, 
been a serious problem, when attempts 
were made to load the top of the 
cylinder with a suitable metallic mass. 
The difficulties should be with 
thicker cylinders, which were not tried. 
With small bodies, assembly by means 
of cementing or dental filling techniques 
would bear investigation. A single cyl- 
inder, ™%-inch in diameter by %-inch 
high, with an 0.020-inch wall thick- 
ness merely cemented to a base with 
no top loading, has been found to make 

accelerometer having a_ sensi- 
of the order of 0.3 millivolts 


less 


a good 
tivity 
per g. 

ISA EMPLOYMENT SERVICE 


Continued from page 965 


background. Excellent working conditions and 
liberal employee benefits, a future with a pro- 
gressive company. Send resume of training and 
experience. Location St. Louis 3, Mo. Box 507. 
INSTRUMENT ENGINEERS. With experience 
in application, selecticn, installation and main- 
tenance of measurement and automatic control 
equipment in wide variety of chemical processes. 
Must travel to plant lecations for start up as- 
sistance, diagnosis of plant instrumentation 
problems and training of plant instrument 
Working knowledge of process control 
theory as applied to pneumatic systems is de- 
sirable. Give education, experience and salary 
desired in first letter. Location Wilmington, Del. 
Box 508. 


forces. 


INSTRUMENT ENGINEERS. 2 
perience—pressure sensitive instruments and 
small precision mechanisms, experimental and 
preliminary design work, regular products. Ex- 
cellent working conditions. Resume requested. 
Location N. J. suburban area. Box 509. 


or 3 years ex- 


INSTRUMENT MECHANIC, The City of Port 
Arthur, Texas needs an electrical instrument 
mechanic in the Water Dept. Must be familiar 
with the usage and repair of instruments used 
in water work and should have training in 
Cathodic protection work. Man would be on 
his own and would be required to exercise his 
own judgement under all conditions. Monthly 
salary according to ability. Box 510. 


INSTRUMENT TECHNICIAN. Experienced in- 
stalling, repairing, testing, and calibrating major 
makes of instruments and controls such as 
Brown, Foxboro, L & N, Taylor, etc. Proper 
person will be responsible for installation and 
maintenance of all instruments and controls in 
a small chemical plant located at Neville Island, 
Pittsburgh, Pa. This is a permanent position 
with a growing company. Submit experience, 
education, age and salary expected. Box 511. 


INSTRUMENT TECHNICIANS. Several years 
experience repairing, testing and calibration on 
of instruments and controls such 
& N, Bailey, Taylor and Foxboro. 
years of college or the equivalent. 


major makes 
as Brown, L 
Education 2 





Age 25-50. Permanent positions in Detroit area. 


Furnish full details expected. 


Box 512. 


including salary 


INSTRUMENTATION TECHNICIANS. For Air- 
craft and Guided Missile flight test and per- 
formance program. Excellent opportunity for 
experienced people. Long term contract. Finest 
working conditions. Attractive compensation 
commensurate with experience. Location San 
Diego, Calif. Box 513. 


INSTRUMENT TECHNICIANS. For aircraft 
instrumentation. Starting rate and future ad- 
vancement commensurate with ability, experi- 
ence and background. Excellent working con- 
ditions and liberal employee benefits, a future 
with a progressive company. Location St. Louis 
3, Mo. Box 514. 


SALESMAN. Experienced in the sale of control 
equipment for the boiler plant and process in- 
dustries as particularly related to the petroleum 
and chemical fields in the New York area. Large 
established manufacturer of complete line of 
power plant and industrial instruments for 
the measurement and automatic control of flow, 
level, pressure, draft, temperature. Salary will 
depend on qualifications. Give complete resume 
of education, training, and job experience in 
first letter. Box 515. 

GOVERNMENT SERVICES 
INSTRUMENTATION SCIENTISTS. A _ pro- 
gram in basic instrumentation research is un- 
derway at the National Bureau of Standards 
cooperatively sponsored by ONR, Air Force, 
and AEC, involving theoretical and experimental 
research, development, design, evaluation, and 
technical reference work in the broad field of 
measurement and control instruments. Excel- 
lent opportunities are oven for qualified scien- 
tists and engineers in a broad variety of basic 
instrumentation problems. Salaries range from 
$3825. to $7600. per year. Further information 
concerning these positions can be obtained from 
W. A. Wildhack, Chief, Office of Basic Instru- 
mentation, National Bureau of Standards, Wash- 
ineton 25. D. C. 

To apply for any of the following Federal 
Agency positions, secure Standard Form 57, “‘Ap- 


plication for Federal Employment’’ from your 
local Post Office or write for the form to the 
agency involved. Complete the form and mail 


direct to the personnel office of the agency hold- 


ing the vacancy. 

U. S. NAVAL AIR MISSILE TEST CENTER 
POINT MUGU, CALIFORNIA 
ELECTRONIC ENGINEER, $4600. Design, test 
and evaluation of electronic scientific instru- 

mentation used in physical measurements. 

ELECTRONIC ENGINEER, $4600. Test and 
evaluate missile automatic stabilization and 
control devices in the laboratory to determine 


operating characteristics, usefulness and ability 
to meet design specifications. Perform certain 
analytical work associated with the analysis of 


servo mechanism systems. 


U. S. NAVAL ORDNANCE TEST STATION 
INYOKERN, CALIFORNIA 


ELECTRICAL ENGINEER, $4600. Project En- 
gineer concerned with power transmission and 
distribution and detail of instrumentation fa- 
cilities for the ground ranges. 


ELECTRONIC ENGINEER, $7600. Supervisor 
of a laboratory of physicists, engineers, and 
technicians engaged in research and development 
program involving electronic devices for use 
in ordnance equipment. 





ELECTRONIC ENGINEER, $5400. Applicatj 
of new theories in the field of automatic contr 
and instrumentation. Using extensive knowledg 















of past and current developments in sery 
mechanisms. 
ELECTRONIC ENGINEER (2), $4600. Eleg 








tronic research and development in the field 
measurement. 


ELECTRONIC ENGINEER, $4600. 
development of electronic instruments for y 
in free flight ballistic experiments on Fj 
Stabilized rockets. Specialized experience j 
telemetering equipment is desirable. 


PHYSICAL CHEMIST, $4600. Research and d 
velopment on new liquid propellants for rock 
motors and instrumentation for studying th 
compounds. 


Design an 








PHYSICISTS, $5400. Responsibility for th 
theoretical design and development of a wide 
variety of specialized photographic and optica 
equipment and instrumentation. Prefer degr 
in physics and several years experience j 
specialized design and development and instry 
mentation. 























U. S. NAVAL ORDNANCE TEST 
PASADENA ANNEX 
PASADENA, CALIFORNIA 


MECHANICAL ENGINEER, $4600. Practical} 
all problems are new and unique, and co 
siderable knowledge and experience are nece 
sary in the designing and manufacturing 
new protype instruments. Mechanical Engin 
ing training with particular emphasis on physic 
applied mechanics, instrumentation, kinematie 
and optics is required. 
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SHOWN ACTUAL SIZE. 


Left to right: Rockwell 24 hour 
wind and 8 day wind midget 
mechanical drives with rotation- 
converting Turret ‘that, on the 
eight day model, permits one 
basic drive to be adapted to as 
many as 11 different speeds. 


Busie 
g Center, 
no formal 
ir will be 
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Rockwell Midget Chart Drives fill the need for compact, powerful 
mechanical drives in instruments where space is at a premium. 
They are strongly constructed with cases of die cast aluminum, 
gears mounted in phosphor bronze bearings and an escapement 
case made of stainless steel and clear plastic. This escapement 

mpi ai = _ snaps into place without tools and is readily replaceable. 

' Rockwell Midgets wind through the chart arbor. They snap 
into a separate mounting ring only 314” in diameter which may 


ii] 3 TURRET ON TOP be positioned on bosses or adaptors to fit any instrument case. 


This combination of small size, versatility of application and 


py HV hk / precision construction makes Rockwell Midgets the most eco- 
Ws A WA, t nomical drives to use. It will pay you to specify them in instru- 


ments made by any manufacturer. 


The chove Mustration shows how Turrets lock: eno the ROCKWELL MANUFACTURING COMPANY 


chart arbor of the eight day model to change rotation PITTSBURGH 8, PA 
speeds, The eight day drive is basically 24-hour rota- ” 7 : - 
tion. Turrets are avaibable for chart rotation times of 2, Atlanta « Boston « Chicago ¢ Columbus « Houston « Kansas City 


3 4, 6, 8,12 and 48 hours; 3, 7 and 8 days. los Angeles * New York «¢ Pittsburgh « Sanfrancisco «+ Seattle « Tulsa 


ROCKWELL CHART DRIVES ys 


See our exhibit at Sixth National Instruments Exhibit, Sam Houston 





Coliseum, Houston, Texas, Sept. 10-14, 1951. Booth 706-708-710 








how to solve a sensitive instrumentation problem 


ALC: transforming 0-5’rc to a...) 
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SCHEMATIC DIAGRAM... 


AIR 
The signal from the primary device is applied LOADING 


to the Askania diaphragm. It is then trans- 
mitted to a modulating valve which proportions 
the loading signal over the standard range of 


3 p.s.i. to 15 p.s.i. 


See Askania Controls 
Booths 106 and 108... 
National Instrument Exhibit 
Houston, Texas—Sept. 10-14 
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ASKANIA 
PRESSURE TRANSLATOR 


To 
PRIMARY 
DEVICE 


use the 


Pneumatic 


The Askania Pressure Translator is a 
small, compact unit which provides a 
simple, reliable means of translating low 
gir or gas pressures or differential 
pressures into standard pneumatic in- 
strument pressures. 

It uses a force balance and the 
outstanding Askania low-pressure di- 
aphragm system which is available in 
ranges of 0-1.5”", 0-3”, 0-6”, 0-9", 
0-30” W.C. Accuracy of plus or minus 
0.5% over all ranges. Air consumption 
0.8 cubic feet per minute. 

Special designs with suppressed zero 
point or other translation ratios on 
request. 

Translators for higher pressure ranges 
(up to 3,000 Ibs.) into 3-15 Ibs. output 
pressure are available to meet special 
applications. 

Send for complete information and 
let us study your special problems. 
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This is the second installment of 
Mr. Cowan’s article. The third in- 
stallment will appear in the Sep- 
tember issue of the Journal. 








GENERAL DERIVATION OF ORIFICE METER 
FLOW FORMULAS 


The energy of a fluid at any point 
ina pipe line can be expressed in feet 
head of fluid at flowing density, which 
head is a combination of Head of Posi- 
tion H,, Pressure Head H,, and Velocity 
H,. The meanings of these heads is 
illustrated in Fig. 2. 

Considering then the flow of any 
fuid through an orifice in a pipe line 
and considering a horizontal meter run 
and no change in density, the deriva- 
tion of flow formula is as follows: (See 
Fig. 3 


Derivation of Flow Formula For any 
Fluid 


Velocity in I II 
Wt./Sec.. .... Vv; ‘Vo 
Pressure Psi Abs. 

(at Pressure 

UNE ae Pr Ps 
Density Fluid 7 
Lbs/Cu. Ft. .. w Ww 


‘ross section Area, 


Sq. Ft. A, (Pipe) A, (Orifice) 


A=T(h)* A= F(6)? (1) 

flow Cu Ft. Sec. A; V1 =Agv2 (2) 
A 2 

i R25) v2 =? v2 (3) 


Assuming no loss in energy from I 
‘0 II and constant density then 
i H,,+H,,=H,.+H,.+H,» (4) 
wut since H,, = H,. for horizontal run 


44P, vi? __ 144Ph vo 

+ 26 = a 25 (5) 
and substituting for v, from (3) 

MAP, 44v22 - 1448, v2 (6) 
w 24 ay 2¢ 





2 


pong He 
+E trhee 














By 


Measurement 0f Flow of Fluids through Orifice Meters 


with Particular Reference to the Measurements of Liquids and Steam 


WILLIAM L. COWAN, Union Oil Company 


V52 
ha - R= F (1-8%) (7) 


and solving for v. 








Inserting a test coefficient of dis- 


charge (c) to convert theoretical flow to 
actual flow in the formula Q, = A.v, 


then 
7 (s/ 4 /A44Pi=Faley (9) 


a 
~ CuFt. /See. 


The velocity of approach factor 
(1/V1-—,*) can be combined with (c) 
into a coefficient of discharge E = 
(c/ V1—s*) and showing the differen- 
tial pressure in feet of flowing fluid 
| i 

(14Gb) 
Ww 


and multiplying by 3600 the flow for- 
mula can be shown as 


2 
a= pga) VEE x 360 


19.64 d2E V2gH Cu.Ft./Hr. (10) 


A more useful formula is one ex- 
pressing differential by (P,—P.) and by 
multiplying equation (9) by 3600, and 
inserting the value of g = 382.17 
ft./second?, 


Q, = 1890.0 a VAS CuFt /Hr cD) 


If differential is recorded in inches of 
water (h) at 60 F. instead of (P,—P.), 
the difference in pressure between the 
upstream and downstream pressure 
taps, and the density of water = 62.37 
Ibs/cu. ft. 

1” Water Pressure = h/12 x 62.37 

144 — 0.036094 psi., then (11) be- 


comes 


Q, = 1890.0 ae »/2036094h 
Q, = 359.1 d°E Vh/w Cu ft./Hr 


_ EVACUATED 


(12) 


P= p.s.i. abs. 






































September Meeting: Saturday, 
the 15th, 1951, Rio Hondo Country 
Club, Downey, Calif. Dinner at 
6:30, meeting at 8:00 P.M. 

Feature: Low Jinks and Golf 
Tournament. 

at flow density or 
W = 359.1 d@E Vhw Lbs.perHr. (12)’ 


as W =Q,;Xw 
For any one set of pressure taps, 
the coefficient E for any one pipe size 
has a definite value for any given sized 
orifice when the value of R (The Rey- 
nolds Number at the plane of the ori- 
fice) is infinite. This value of E is 
called K,. For any other value of R the 
value of E also has a definite value 
for this same orifice and pipe; the ratio 
of this actual value of E to its value 
K, being called the Reynolds No. fac- 
tor (F,,), where F), E/K,, therefore, 
9} K FR (13) 
and formula (12) becomes equal to 


Q, = 359.1 d?K,Fr VhAv CuFt/Hr. (14) 


at flow density. 


Notes on K, 


In C.N.G.A. Bulletin TS-353 tables 
of Z= 338.2 K,, are given for each 
0.001 change in beta where K,, = K, 
for a 4.026-in. I.D. pipe. Other tables 
of (L) values are given for other stand- 
ard pipe sizes for each 0.01 change in 
beta. For any one orifice in any one 
pipe, the values of K, for Flange Taps 
are different from those for Pipe Taps. 
For the same beta ratio in a given pipe 
and in a 4.026-in. pipe, 

K, for other pipe 
L — —_———— or 
K,, for 4.026-in. pipe 
K,, = LK,, for other pipe. 
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FLOW EQUATIONS FOR GASES 


Referring to formula (14) the density 
of a gas is equal to 


w = 0.7654 opYx zi3 Lbs./CuFe. 
14.73 

Where rice of air at 14.73 psi. 
abs. and 60 F. or 520 deg. abs. = 
.07654 lbs/cu. ft. 

G = Ratio of weight of a cubic foot 
of gas to a cubic foot of air at 14.73 
psi. and 60 F. 

T = 460+deg. F. = Flow Tempera- 
ture. 

P in the following formulas will rep- 
resent some intermediate pressure in 
the meter run between the upstream 
and downstream pressure taps, in psi. 
abs. 

Y is the superexpansibility factor for 


a5) 











the gas. 
Substituting this value of w in equa- 
tion (14), 
Q, =359.1 K,d°Fe 0.07654 GPY x520 a6) 
LT : 
or Q, = 218.44K, d?FR py Cuft/Hr (16) 


at flowing density. 

To convert flow to equivalent cu. ft. 
at standard condition of 14.73 psi. and 
60 F. formula (16) is multiplied by 
PY /14.73 ~520/T which becomes 


2c f/f _14.73xXTXh__ 
st TK.3° FaV007654 x GPYX520 


520 


“ry 








Std. Cu. Ft. 
In actual 


Hr at 14.73 psi. & 60 F. 
practice the downstream 
pressure P., is usually recorded in place 
of the intermediate pressure P used 
above and consequently when P., is in- 
serted in (17) a correction factor F 0 
known the expansion factor must 
be applied, which factor varies with 
beta ratio and ratio of h/P,. Using P. 
in place of P flow then becomes equal to 


Q,,= (338.2 K,42)x Fe, 7G x 


as 


x Fp x 


V520/T * VY XVhP, =Std.Cu.Ft (18) 
(Basic Hourly  Coef.) x (Exp. 
Fact.) x (Rey. Fact.) x (Grav. 
Fact.) x (Temp. Fact.) x (Sup. 
Exp. Fact.) « (Ext.) =Std. Cu. Ft. 


=Cxhaxfpxf xF,xFp, x/hB = Std CuFt. 


Q.=C Fea Freie Fr Fey WhPe 08)’ 
Standard Cu.Ft. at 14.73 psi. abs. and 


60 F. 

Note: When gases are measured at 
extremely high pressures or when some 
type of liquid sealing fluids are used 
special seal factors are required. See 
Formula 23. 

When liquid seals are used on gas 
meters an additional seal factor Fy, 
which equals V1—G,/13.57, must be 
applied to the general flow formula, 
where G, is the specific gravity of the 
sealing liquid referred to a base of 
water at 60 F.—1.0000. 

When no liquid sealing is used in 
the measurement of gases over 500 
psi. gage, the density of gas compared 
to the density of mercury becomes ap- 
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preciable. Let G = the specific gravity 
of the gas compared to air = 1.0000 as 
previously defined and let G, = ratio 
of the weight of one cubic foot of gas 
at flowing pressure and instrument 
temperature to the weight of one cubic 
foot of water at 60 F. The additional 
factor F,, as shown by formula (23) 
should be used in the measurements of 
gases at pressures over 500 psi. gage. 


W=(359.1 dK.) Fa (Wh/Av) w = 
359.1 dK, Fe Vnw 
W=(359.1 d2K,) Fe Vh x62.37%G,5 T, 


W=2836. 42K, Fp VhGoT, Lbs./Hr. (22 
In the above formulas 20, 21, 22, (h) 


is the actual differential pressure across 
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ZERO HEAD 


A simplified formula for the computa- 
tion of this value of F,, for gases is 
shown below. 


6,=(207e ae (0.04332 SEY) 


~ 44.73 TX 62.37, T 








and Fy= /1- 0.003195 SEY 


Example for P=715# 
-1.17 and T=520 F. abs., 


G=0.7 and Y 
F , =0.9982 


FLOW EQUATIONS FOR LIQUIDS 


Let G,,—Spec. gravity of liquid at 
60 F., which equals the ratio of its 
density at 60 F. to weight of an equal 
volume of water at 60 F. 

Let G, = Spec. gravity of liquid at 
flowing temperature conditions which 
equals the ratio of its density at flow- 
ing temperature to the density of an 
equal volume of water at 60 F. 

Actual density of a liquid at flowing 
temperature in lbs./cu.ft. equals 
w=62.37 XG, or W=62.37 GeoT, 

— 
where T.= ga — 
60 “60 

The value of T,, is available for most 
all common liquids in published tables. 

Substituting the value of w=62.37 
GgoT, and multiplying by 7.481, the 
number of gals. per cu. ft., equation for 
liquid flow becomes 


Q,=399.1 d@ K,* FR vV atest x 7.481 
Q,=(340.1 °K )Fe Ve xb Vh 0) 
60 c 


Gals. per hour at flow density. 
Ordinarily flow is desired in equiva- 
lent gals. at 60 F. which can be obtained 


(19) 


by multiplying aaa (20) by T, or, 
Qo =(340.14°K, eve _ vt VvVh i) 
Gals. per hour at 60 F. 

If flow is desired in Ilbs./hr.=Q, 


GyoT,. X 62.387 =Q,w 


Fig. 3 


the pressure taps. Bellows types of dif- 
ferential recorders, record this true dif- 
ferential pressure (h) when the bellows 
and gage lines are filled with the com- 
modity being measured. When other 
liquids are used for sealing, the seal 
pots must be of large size to avoid the 
necessity of applying a seal pot cor- 
rection factor. 

It is to be noted that in the above 
formulas, liquids are assumed to be 
non-compressible. At high pressures 
some liquids are somewhat compressible 
but for most ordinary measurements 
such a correction can be disregarded. 

When mercury types of differential 
recording gages are used, however, the 
recorded differential does not equal 
the actual differential across the pres- 
sure taps because of the appreciable 
density of the sealing liquid compared 
to the density of mercury referring to 
Fig. 4 the correction factor required is 
determined as follows: 






MERCURY 
Sm 


Fig. 4 
Nomenclature: 


P,=upstream in inches 


mercury 


pressure 


P.—downstream pressure in inches 
mercury 
a=head of mercury which equals 


inches head of mercury movement in 
the recording gage or manometer 

G.=Specific gravity of sealing fluid 
—— to water of 60 F.=1.0000 

G,,=Specific gravity of mercury com- 

pared to water at 60 F.=—1.0000 

True differential pressure in inches of 
water=h=—G,, (P,—P.) 

Recorded differential 
inches of water=h’=G,,a 


pressure I 





watel 
G,,' 
or h 
In o 
is nece 
formul 
vh 
recorde 
type d 
additio 
monly 


In fe 
seal po 
that th 
pot rel 


G,, are 
ing liqu 
ture. T 
sumed 
involve: 
narily : 
For a } 
maximt 
assump 
degree 
f liqui 
specific 
tered li 
Form 
then be 
mercury 
follows: 
Q= ( 
y1/T..> 


Q=( 
: GN, 
or Q 

Ly h’ ¢ 
W= ( 
N'GggT 
For | 

and (28 

publishe 

K,d2 by 

Values 

(340.1/¢§ 
If G, 

gravity 

In form 

be used 

In form 

tan be y 


Kr 
T. 


lr. (22) 
22, (h) 


€ across 


; of dif- 
rue dif- 
bellows 
he com- 
1 other 
he seal 
roid the 
ot cor- 


» above 

to be 
essures 
ressible 
rements 
garded. 
erential 
ver, the 

equal 
e pres: 
reciable 
mpared 
ring to 
uired is 


\CURY 


Fig. 4 


inches 
inches 


equals 
ent in 
ter 
g fluid 
000 
ry com- 


ches of 


re in 





Ref-rring to Fig. 4 expressing pres- 
sures in inches of mercury 

P, «(G,/G,,) =P +a 

P, Po=a— a(G, /G add G /G_) 


Converting pressures to inches of 
water by multiplying by G,, 

G,, (P1—P.) =G,,a(1—Gg IG ) 

or h=h’(i— G,/G,,) 

In orifice meter flow calculations, it 
is necessary to solve for Vh. The above 
formula for h can then be rewritten as: 

vh Vh’ y1— —G, /Gm and since h’ is the 
recorded differential when mercury 
type differential gages are used, an 
additional correction factor Fy com- 
monly called the seal factor, is required 
when mercury differential gages are 
used, where 


= V1-6,/G,, and Vh = Fu, Vb’ (23) 
In formula (238) it is assumed that 


seal pots are of large enough sizes so 
that the sealing liquid levels in each seal 


In formulas (22) and (22)’, VG, can 
be used in place of VGgoT, 

Data sheets showing values of 
V1/Ggo, V1—G,/G,,, and VT, can be ob- 
tained for a number of petroleum prod- 
ucts and for water from the S.C.M.A. 


Reynold’s Number Factor Fp 


The factor F, for liquids varies with 
(R), the Reynolds Number at the plane 
of the orifice as well as with beta and 
the type of pressure taps used. For 
high (R) values it also varies with the 
size of pipe. 

Approximate flange tap values of 
F, are given in the following table for 
values of R from 100 to 100,000 for 
various beta values. This data was 
obtained from the chart given by the 
Pittsburgh Equitable Meter Company 
in their book “The Orifice Meter.” This 
data assumes that the F,, value will be 
the same for any one set of R and beta 








Qo G60 
~ 465 du 


GF also - SF St _ 
dt, ~ 465 du 





and 


Q 
R=245. Fp Xo ’ 
since from equation (24) 


oe a f - (Fact oy) G or 


Q, QF 
es xR = 
% =245 0; 

FR, values Pad R values greater than 
those shown in the above F, table or 
those covered in the Foxboro data can 
be calculated from the formula given 
in the C.N.G.A. Bulletin TS-353 given 
as follows: 


(J+B)d 
=]4+-—° 
Fr=l R 
Values of (J+B)d versus beta are 
given for various pipe sizes and for 








(245. Fe) 


pot remain en unchanged be- conditions a of pipe size. both flange taps and pipe taps on 
R APPROXIMATE VALUES OF REY NOL DS NO. “FACTOR Fr (FLANGE TAPS) FOR VALUES OF (R) _ op 
B 100 200 400 600 S00 1000 2000 2000 4000 6000 10000 20000 50000 1000000 a 
2 1150 1157 1148 1135 1120 1.102 © 1.072 1.059 1.052 1.043 «1.036 1026 1.017 1.008 
3 1.152 1.165 1.155 1.140 1.124 1.110 1.077 1.062 1.055 1.045 1.037 1.026 1.017 1.008 
4 1.154 1.174 1.165 1.153 1.138 1.125 1.095 1.080 1.070 1.056 1.045 1.030 1.017 1.008 
5 1.160 1.195 1.198 1.187 1.175 1.161 1.124 1100 1.087 1.070 1.052 1.036 1.017 1.008 
55 1.175 1.213 1.223 1.213 1.200 1.190 1.148 1.122 1.100 1.080 1.055 1.036 1.017 1.008 
6 1.196 1.240 1.252 1.247 1.287 1.226 cis 1.143 1.118 1.090 1.060 1.037 1.017 1.008 
tween zero to maximum flow rates. (See R, the Reynold’s Siiealiae at the praee S.C.M.A. data sheets 175A and 175B. 


special F,, formulas when this is not the 
case). In the above equations G, and 
G,, are the specific gravities of the seal- 
ing liquid and mercury at gage tempera- 
ture. Usually gage temperature is as- 
sumed as being at 20 F. and the error 
involved by this assumption is ordi- 
narily small. G,, at 60 F. equals 13.57. 
For a gage at 100 F. for example, the 
maximum possible error caused by this 
assumption is about 0.1 percent, the 
degree of error varying with the type 
f liquid over the mercury. When no 
specific sealing liquid is used, the me- 
tered liquid is the sealing liquid. 

Formulas (20), (21), and (22) can 
then be written for liquid flow using 
mercury type differential recorders as 
follows: 


Q= (340.1 d2 K,) Fp FyyV1/Geo X 


\1/T.xVh’ Gals./Hr. at flow density 
(20)’ 
Q= (340.1 d2 K,) FpFyV1/GeoX 
T. x vh’ Gals./Hr. at 60 F. (21)* 
or Q =Cy XFRFy XL, X 
Lah’ Gals./Hr. at 60 F. (21)” 
W= (2836.d2K,) Fy Fy, X 
h’G,,T. Lbs./Hr. (22)’ 


60% 6 
For liquids, values of (340.1K,d?) 
and (2836.K,d2) can be obtained from 
bublished tables for gases of C=338.2 
Kid? by multiplying these published 
values of C=338.2K,d? for gases, by 
(340.1/338.2) and (2836./338.2). 
If G,, the actual flowing specific 
gravity is known 
In formulas (20) and (20)’, \ 1/G, can 
Xe used in place of V/1/ (Gg, XT.) 
In formulas (21) and (21)’, T.V1/G, 
‘an be used in place of VT../Geo 


of orifice can be computed by the fol- 
lowing formula where, 
d=Orifice diameter in inches 
Q,;=Gals/hour at flow temperature 
Qyo=Gals/hour corrected to 60 F. 
G,=Specific gravity at flowing temp. 
(compared to water at 60 F.) 
Geo=Specific gravity at 60 F. 
pared to water at 60 F.) 
T.=Volumetric temperature correc- 
tion=G,;/Geo 


(com- 


Note: 
Qr=Q60/T, and Gr=GgoT, and 
Q 1G ¢=QGo/T «eX Geol. = Q6oGeo 


If u=absolute viscosity in poises at 
flowing temperature 
du du 
If u=absolute viscosity in centipoises 
at flowing temperature 


_ 52.660; 6, _ 52.66 040 Gyo 


du du 

An alignment chart for determining 
R is given on S.C.M.A. data sheet No. 
242. 

On S.C.M.A. data sheet No. 175, the 
Foxboro Company’s curve data for ob- 
taining F, values is shown which data 
covers a hee range of R values from 
about 100 to 10,000 for various beta 
ratios. On this curve F, values are 
plotted against a ratio—Q’,/dt,, Fp, 
data given covers a range of Q’,/dt 
between 0.35 to 40.00, where 

t.=465.u/G, where 
u=abs. viscosity in poises at flow temp. 
d=orifice diam. in inches 
G,=specific gravity at flow temp. 
Q’,=indicated gal./hr. at flow temp. 

uncorrected for Fp, 
Q’g9=ind. gal/hr. at 60 F. uncorrected 

for F, 


(24) 





(24)’ 





Ss 


d=orifice diam. in inches and D= 
pipe diam. in inches and B=d/D 
J =830.—5000.8+ 900082—420083 
Flange and Pipe Taps 
B=530/\D for Flange Taps 
B=75+ (875/D)for Pipe Taps 
R=Reynold’s No. at plane of orifice 
=vdw/12u, where 
v=actual velocity of fluid jet at the 
plane of the orifice, ft. per sec. 
d=orifice diameter in inches 
w=density of fluid at orifice, lbs. per 
eu: it. 
u=viscosity 
per sec. ft. 


for 


of flowing fluid, lbs. 
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THE 7 
TWIN TUBE 


® 


BY WATERMAN 












MODEL 
S-15-A 


We. 16% Ibs. 
42” x 6" x7" 


A new concept in multiple trace 
oscilloscopy made possible by 
Waterman developed RAYONIC 
rectangular cathode ray tube, pro- 
viding for the first time, optional 
screen characteristics in each 
channel. S-15-A is a portable twin 
tube, high sensitivity oscilloscope, 
with two independent vertical as 
well as horizontal channels. A 
“must” for investigation of elec- 
tronic circuits in industry, school 
or laboratory. 


Vertical channels: 1Omv rms/inch, with response 
within —2DB from DC to 200kc, with pulse rise 
of 1.8us. Horizontal channels: Iv rms/inch 
within —2DB from DC to 150kc, with pulse rise 
of 3yus. Non-frequency discriminating attenu- 
ators and gain controls, with internal calibra- 
tion of traces. Repetitive or trigger time base, 
with linearization, from Vacps to 50kc, with 
+ sync. or trigger. Mu metal shield. Filter 
graph screen. And a host of other features. 


[WATERMAN PRODUCTS C., INC. 


j PHILADELPHIA 25, PA. 
| CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE: | 








$-10-B GENERAL POCKETSCOPE 
S-11-A INDUSTRIAL POCKETSCOPE © 
$-14-A HI-GAIN POCKETSCOPE 








S-14-B WIDE BAND POCKETSCOPE | 
$-21-A LINEAR TIME BASE F 
Also RAKSCOPES, LINEAR 


AMPLIFIERS, RAYONIC® TUBES 
and other equipment 





be ry 
* WATERMAN PRODUCTS 
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New Literature 


In this department we report new literature pertaining to Instrumentation, re- 
ceived from the manufacturers. We urge readers to request ONLY those bulletins 
which will be of value to them. Use the Postage-free Order Card on Page 989, 





Requests for literature FROM ABROAD 
mailed DIRECTLY to the manufacturers. 


should be made on company letterhead and 





Temperature 


T-551 Pyrometers. 4-page bulletin 
illustrates and describes maker’s “Xac- 
temp” self-contained portable pyrom- 
eters with various thermocouple tips. 
—Claude S. Gordon Co., 3000 South 
Wallace St., Chicago 16, IIl. 

T-552 Pyrometers. 12-page _ illus- 
trated Catalog GEC-713 describes 
maker’s line of “Type HP” indicating 
and controlling pyrometers. Includes 
principles and accessories.—Apparatus 
Dep’t., General Electric Company, 
Schenectady, N. Y. 

T-553 Temperature Regulators. 2- 
page Bulletin A.I.A. File No. 30-C-3 
illustrates and describes maker’s “Se- 
ries 1100” temperature regulator for 
use from 80 to 250 degrees F.—Hoff- 
man Specialty Company, 1001 York St., 
Indianapolis 7, Ind. 

T-554 Thermometers and Pressure 
Gages. 8-page catalog Form No. G-143- 
3 illustrates and describes maker’s line 
of recording thermometers, dial-indi- 
cating thermometers, recording gages 
for pressure and vacuum, and acces- 
sories.—Instrument and Gauge Div., 
The Electric Auto-Lite Co., Toledo 1, 
Ohio. 


T-555 Thermocouple Data. 8.5 x 5.5 
in. card has chart showing applications, 
calibration symbols, conductors, polar- 
ity, and color codes of thermocouples 
and extension wire. Resistance table for 
pyrometer wires on reverse side.— 
Thermo Electric Co., Inc., Fair Lawn, 
New. 

T-556 Thermocouples. 20-page illus- 
trated Catalog GEC-714 describes 
maker’s line of thermocouples, compon- 
ents, and accessories. Includes factors 
for choice of element and prices.—Ap- 
paratus Dep’t., General Electric Com- 
pany, Schenectady, N. Y. 

T-557 Temperature-conversion 
Chart. 2-page chart on plasticized board 
converts temperatures from —-70 to 
+650 degrees to either Fahrenheit or 
Centigrade. Reverse side lists maker’s 
thermostats.—Stevens Manufacturing 
Co., Inc., 69 S. Walnut St., Mansfield, 
Ohio. 

T-558 Bimetal Thermostats. 2-page 
Bulletin L-4079 illustrates and des- 
cribes maker’s “Type W” bimetal ther- 
mostats. Includes principle, construc- 
tion, and styles.—Stevens Manufactur- 
ing Co., Inc., 69 S. Walnut St., Mans- 
field, Ohio. 





T-559 Temperature and Humidity 
Control. 4-page Bulletin K-151 illus- 
trates and describes “Kathabar” sys- 


tem for temperature and humidity con- 


trol for laboratory and industrial at- 
mospheres.—Surface Combustion Corp,, 
Toledo 1, Ohio. 


T-560 Dehumidifier. 4-page Bulletin 
DD-130 illustrates and describes maker’s 
dehumidifier for instrument air, which 
uses Sovabead desiccant, and _ other 
products.—Industrol Corp., 427 West- 
field Ave., East, Roselle Park, N. J. 


T-561 Refrigeration Equipment. 4- 
page bulletin illustrates and describes 
“Hudson Bay” refrigeration equipment 
—utility cabinets, shell freezer, and 
temperature-humidity cabinets.—Re- 
frigeration Systems, Inc., 646 W. Wash- 
ington Blvd., Chicago 6, IIl. 


Pressure 


T-562 Insulated Panels. 2-page Bul- 
letin WR-251 describes maker’s pre- 
fabricated insulated panels for erection 
of hot or cold walk-in rooms.—Bowser 
Technical Refrigeration, Division Bow- 
ser Inc., Terryville, Conn. 

T-563 Manometers and Flowmeters. 
44-page Condensed Catalog C-12 illus- 
trates and describes maker’s line of 
manometers, inclinometers, draft gages, 
level gages, sight feed bubblers, and 
accessories.—The Meriam Instrument 
Co., 10958 Madison Ave., Cleveland 2, 
Ohio. 

T-564 Vacuum Gage. 20-page No. 
51-6-43 issue of house organ “An- 
nouncer” features description of “Hast- 
ings Vacuum Gauge,” centrifuges, po- 
larimeter, ultrasonic generator, ani 
other laboratory equipment.—Burrell 
Corporation, 2223 Fifth Ave., Pitts- 
burgh 19, Penna. 

T-565 Draft and Low-pressure In- 
struments. 20-page Bulletin 51-667 il 
lustrates and describes maker’s line of 
draft and low-pressure instruments. 
Includes indicators, recorders, control- 
lers, and principles of operation.—The 
Hays Corporation, Michigan City, Ind. 


Flow 


T-566 Multipump Controllers. + 
page Bulletin 1510 illustrates and de- 
scribes “Duotrols” for automatic cor- 
trol of 2 or more pumps in pressure 
tank systems.—Automatiec Control Co, 
St. Paul 4, Minn. 


T-567 Fuel-flow Transmitter. 8-page 
Bulletin 200 illustrates and describes 
maker’s volumetric fuel-flow transmit 
ter and summator.—Revere Corporation 
of America, Wallingford, Conn. 


Combustion 


T-568 Smoke Indicators. 6-page Bul- 
letin CM506 illustrates and describes 
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how ‘Fireye” equipment detects, indi- 
eates. and records smoke conditions. 
Incluies specifications of maker’s line. 
—Combustion Control Corp., 77 Broad- 
way, “ambridge 42, Mass. 

f T-559 Combustion Control. 4-page 
Bulletin 604 illustrates and describes 
maker’s line of electronic and photo- 
electric equipment for protection 
against failure of oil or gas flame.— 
Combustion Control Corp., 77 Broad- 


way, Cambridge 42, Mass. 

T-570 Fire Detector. 6-page folder 
illustrates and describes “Fireye” de- 
tector which detects fire and discrim- 
inates against other illumination.— 
Fireye Corp., 77 Broadway, Cambridge 
2, Mass. 

T-571 Boiler-plant Design. 14-page 
Vol. 9 No. 3 issue of house organ “Fuel- 
omizer” features articles on boiler-plant 
design, smoke contrce!, and description 
of combustion instruments.—Jno. B 
Hiles Co., Inc., Plaza Bldg., Pittsburgh, 
Penna. 


Optical 


T-572 Polarizers. 6-page No. 2 is- 
sue of house organ “Polaroid Reporter” 
has articles on polarizing lenses for 
goggles, modern polarizers, and a new 
monochromator.—Polaroid Corporation, 
Dep’t. PR-2, Cambridge 39, Mass. 

T-573 Photogrammetric Instru- 
ments. 16-page catalog illustrates and 
describes maker’s line of precision 
photogrammetric instruments—stereo- 
scopes, contour finders, height finder, 
survey cameras, etc.—Abrams Instru- 
ment Corp., 600-620 E. Shiawassee St., 
Lansing 1, Mich. 


T-574 Metallograph. 20-page Cata- 
log E-232 illustrates and describes 
maker’s ‘“Balphot” metallograph for 


rapid determination of crystalline struc- 
ture, grain size, and composition of 
metals—Bausch & Lomb Optical Co., 
Rochester 2, N. Y. 

T-575 Metallograph. 4-page Bulletin 
5-451 illustrates and describes maker’s 
‘OPL” compact metallograph. Includes 
typical microphotographs.—F. T. Gris- 
wold Mfg. Co., 305 W. Lancaster Ave., 
Wayne, Penna. 


Chemical Laboratory 


, 1-576 Mass Spectrometer. 12-page 
Vol. 5 No. 2 issue of house organ “CEC 
Recordings” features articles on design 

f mass spectrometer, bibliography of 
hass-spectrometer articles, and other 
articles.—Consolidated Engineering 
Lorp., 300 N. Sierra Madre Villa, Pasa- 
lena 8, Calif. 

_T-577 Spectrographic Analyses of 
Copper Alloys. 12-page lithoprint re- 
horts on a technique for spectrographic 
analyses of copper alloys using maker’s 
‘Quantometer.”—A pplied Research 
laboratories, 4336 San Fernando Rd., 
Glendale 4, Calif. 

T-578 Spectrographic Analyses of 
Tool Steels. 13-page lithoprint gives 
technique for a spectrographic analysis 
of high-speed tool steels, using point- 
‘o-plane sparking and “Production Con- 
trol Quantometer.”—-Applied Research 
Laboratories, 4336 San Fernando Rd., 
Glendale 4, Calif, 

T-579 Production Spectrograph. 8- 
bage brochure illustrates and describes 
Quantometer” spectrochemical-record- 
tt for rapid spectrochemical analyses 
f metals and nonmetals. Applied Re- 





What they say( 





“‘We use your Helicoid Gages in very severe pulsation 
work and have found them very satisfactory.’ 


“A Helicoid Gage operating under the worst conditions 
for 4,000 hours is still functioning, although other gages 
have been worn out.’ 


*’. .. no other gage has come close to giving such long 
life and accuracy as the Helicoid.”’ 


“Your Helicoid Gages have been used in our plant for 
more than five years and have proved their superiority 
over competitive makes,” 


‘We have six gas engines equipped with Helicoid Gages 
on the oiling system, subject to more vibration than any 
rack and pinion gage will stand.” 


All quotes are taken from letters in our files. 
Write today for HELICOoID GAGE catalog. 





Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, INC. 


Bridgeport 2, Connecticut 





See us at Booth 446, Instrument Show 
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THERMOCOUPLE 
INSULATORS 


This 
Tai iichicl@mil-teli-temasteMil-laolale| 


Gordon Thermocouple 


plunged into cold water, came 
out just as good as new 


Available only through GORDON, Serv- 
rite Thermocouple Insulators are made 
to stand the gaff of excessive thermal 
shock far above normal requirements. 
For sturdy and reliable thermocouple 
insulator performance to meet peak pro- 
duction needs—specify Serv-rite ...a 
development backed by Gordon's many 
years’ experience in supplying industry 
with insulators that give longer 
life and better results. 







Serv-rite 
Thermocouple Insu- 
lators — in any type or size 
—can be supplied immediately from 
Gordon's large stocks in the Chicago 
and Cleveland plants. Remember — 
you can always distinguish Serv-rite In- 
sulators by their tan color. 


Asbestos String 
Single Hole 
Double Hole Oval 


Fish Spine Beads 
Asbestos Tubing 
Double Hole Round 








CLAUD S. GORDON CO. 
Manufacturers & Distributors 


Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 


Dept. 21 + 3000 South Wallace St., Chicago 16, i. 
Dept. 2| + 2035 Hamilton Ave., Cleveland 14, Ohio 
fy é > : ’ "i | 
| ee a i Seg eee 
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NEW LITERATURE 


search Laboratories, 4336 San Fernan- 
do Rd., Glendale 4, Calif. 

T-580 Chemical Oscillometry. 30- 
page issue Vol. 4 of house organ “Sci- 
entific Apparatus and Methods” fea- 
tures article on “Chemical Oscillom- 
etry.” Includes catalog of maker’s line 
of laboratory equipment.—E. H. Sar- 
gent and Co., 4647 W. Foster Ave., 
Chicago 30, Ill. 


T-581 pH Instrumentation. 17-page 
Reprint R-36 titled “The Development 
of pH Instrumentation” describes the 
physical and chemical principles of pH 
instrumentation, including the origin of 
the pH scale, electrodes, and meters.— 
Beckman Instruments, Inc., 1130 Mis- 
sion St., South Pasadena, Calif. 








T-582 Chemical Spectroscopy. 52- 
page illustrated booklet contains re- 
print of paper “Chemical Spectro- 


scopy” by Dr. W. R. Brode. Includes 
spectroscopic methods of analysis and 
use of emission and absorption spectra. 
Cost is $1.35.—American Society for 
Testing Materials, 1916 Race St., Phil- 
adelphia 3, Penna. 


T-583 Spectrographic Analyses of 
Brass. 8-page booklet ‘“Control—the 
Key to Improvement in Quality Prod- 
ucts” illustrates and describes the first 
industrial application of direct-reading 
spectrograph in metallurgical control 
of brass.—Titan Metal Manufacturing 
Co., Bellefonte, Penna. 


T-584 Spectrochemistry. 6-page 
folder Bulletin 225-139 titled “Spectro- 
chemistry—a long title for a_ short 
story” illustrates and describes the 
basic principle of spectrochemistry and 
maker’s spectrophotometers.—Coleman 





Instruments, Inc., 318 Madison St., 
Maywood, III. 
T-585 X-ray Spectrometer. 4-page 


Instrumentation Data Sheet No. 10.16-1 
describes principles and design features 
of the “Norelco Geiger-Counter X-Ray 
Spectrometer,” including diffraction 
unit, goniometer, and recorder.—Indus- 
trial Div., Minneapolis-Honeywell Reg- 
ulator Co., Philadelphia 44, Penna. 


T-586 Raman Spectroscopy. 18-page 
booklet “Raman Spectroscopy” illus- 
trates and describes the physical prin- 
ciples and equipment requirements for 
spectrochemical analysis by Raman 
technique.—Applied Research Labora- 
tories, 4336 San Fernando Rd., Glen- 
dale 4, Calif. 


T-587 Laboratory Equipment. 21- 
page catalog ‘‘Modern Equipment for 
the Water & Sewage Laboratory” de- 
scribes maker’s line of analysis equip- 
ment.—E. Machlett & Son, 220 E. 23rd 
St., New York 10, N. Y 


T-588 Analytical Instruments. 12- 
page brochure describes facilities for 
design and manufacture of analytical 
instruments—mass_ spectrometer, leak 
detector, “Titrilog,” ‘“Gamatek,” etce.— 
Consolidated Engineering Corp., 300 N. 
Sierra Madre Villa, Pasadena, Calif. 


T-589 Oxygen Analyzer. 2-page Bul- 
letins 202 and DGE 350 illustrate and 
describe principles, maintenance fac- 
tors, corrections, and specifications of 
maker’s “Model D” oxygen analyzer.— 
Arnold O. Beckman, Inc., 1020 Mission 
St., South Pasadena, Calif. 


T-590 
illustrated 





Aluminum Research. 14-page 
booklet describes new re- 
















When battery 
specifications 
and performance require. 
ments are most exacting, 
engineers insist on 
BURGESS. The 
wide range of uni- 
form, high quality 
dry batteries for 
electronic applica. 
tions is available 
only at Burgess, 
and is the result 
of over thirty years 
of patient dry bat. 
tery research by en. 











No. 4FH. Delivers |) gimeering experts, 
volts for popular in- 


dustrial applications. 

BURGESS Engineering Service Free 
Burgess Services-Design, Engineering, Production-are 
at vour disposal to provide the battery you need! Send 
for free ‘Check Sheet'’ to outline your requirements! 


BURGESS BATTERY 
COMPANY 


FREEPORT, 
ILLINOIS 





for high precision 
readings 





Model 250-C $29500° F.0.B. Portland 


BROWN ELECTRO-MEASUREMENT CORY. 


Instrument Specialists 


4635-37 S.E. MAWTHORNE BLVD. PORTLAND 15, OREGO 
av ~- 
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Comment by a research chemical 
engineer following his visit 

f f 
to the Milton Roy plant. 


...and what this man saw was 
no rigged-up “special” unit—but a 
standard Milton Roy Controlled 
Volume ‘“miniPump”, operating 
under normal conditions. Here are 
a few of the factual details: 


This pump is the miniature member 
of the family of Milton Roy Con- 
trolled Volume Pumps—it measures 
less than a foot square, and weighs 
no more than 40 pounds—motor 
and alli! It is available in motor- 
driven or air-powered types—in 
Simplex, Duplex, and Multiplex 


Milton Roy Instrument 
Show Booth Numbers 


are 426 & 428 


Se 
~~ 


models. Built with watchmaker’s 
precision, it handles any clear 
liquid in delivery rates ranging 


from 3 to 3200 milliliters per hour 


—against pressures up to 1000 psi! 
Its maximum speed is 100 strokes 
per minute—and calibrated stroke 
length adjustment is easily made 
while operating from zero to full 
capacity—with pump efficiency 
high over the entire range. The 
step-valve liquid-end, fully cov- 
ered by Milton Roy patents, is 
stainless steel. 


Let’s consider a few uses for this 








dramatic little pump: in laboratory 
and research work; in pilot plants; 
in instrumentation and contin- 
uous processing; in industrial pro- 
duction of soaps and perfumes, 
food, petroleum, pulp and paper 
—wherever precise quantities of 
clear liquids in small amounts 
are required! 


Write, zow, for complete informa- 
tion to Milton Roy Company, or 
check your local classified tele- 
phone directory for your nearest 
Milton Roy representative. 


COM PANY 


1309 EAST MERMAID LANE, PHILADELPHIA 18, PA. 


MANUFACTURERS OF CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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WRITE TODAY 
FOR YOUR 
GIANT 1952 


RADIO SHACK 


INDUSTRIAL ELECTRONIC 
PARTS CATALOG 


ALL NEW! 
192 PAGES! 


OVER 
15,000 PRODUCTS! 
LOWEST NET PRICES 





it’s your “single source" buyer's 
guide and reference to parts 
and instruments for every need. 


Planned for use right from the 
unique, front-cover index, this ALL 
NEW 192-page catalog will save 
you hours of searching for materials 
sources. And Radio Shack’s huge 
stocks of nationally advertised parts 
and equipment save time and trouble 
in filling your orders for industrial, 
JAN-spec., ham, TV, audio, and 
radio items. 


WRITE TODAY 
for your FREE COPY 
of Catalog | -52- 


RADIO SHACK 


CORPORATION 
167 Washington St., Boston 8, Mass. 
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search laboratory and scope of research. 
—Aluminum Company of America, 680 
Gulf Bldg., Pittsburgh 19, Penna. 


Chemical Process 

T-591 pH and Conductivity. 44-page 
Catalog 15-12 illustrates and describes 
fundamental principles of electrometric 
measurements—pH, oxidation-reduc- 
tion, and conductivity. Includes typical 
systems.—Brown Instruments Division, 
Minneapolis-Honeywell Regulator Co., 
Wayne and Roberts Ave., Philadelphia 
44, Penna. 

T-592 Process Control. 40-page Vol. 
5 No. 3 issue of house organ “Electronic 
Pneumatic Mechanical Instrumenta- 
tion” features articles on “Spotlighting 
Process Control,” “New Flow Trans- 
mitter,” and others.—Industrial Divi- 
sion, Minneapolis-Honeywell Regulator 
Co., Wayne and Windrim Aves., Phila- 
delphia 44, Penna. 

T-593 Gas Purification. 20-page Vol. 
10 No. 2 issue of house organ “The 
Flow Line” features articles on the 
Girbotol process for gas purification, 
new Richfield pipe line, and others. 
Rockwell Manufacturing Co., 400 N. 
Lexington Ave., Pittsburgh 8, Penna. 


T-594 Chloromycetin. 20-page Vol. 
10 No. 3 issue of house organ “The 
Flow Line” features articles on proces- 
ses for manufacture of chloromycetin 
and ethylene; also the catalytic poly- 
merization process.—Rockwell Manu- 
facturing Co., 400 N. Lexington Ave., 
Pittsburgh 8, Penna. 

T-595 Water Supply, Vol. XXXV, 
No. 2 issue of house organ “Water 
Journal” features articles on stream 
pollution, ground-water supply of Hous- 
ton, Texas, and the economics of water- 
meter repairs.—Rockwell Manufactur- 
ing Co., 400 N. Lexington Ave., Pitts- 
burgh 8, Penna. 

T-596 Corrosion in Water Systems. 
8-page Vol. 20 No. 7 issue of “The Betz 
Indicator” features article “Chemicals 
used in Cooling Water Treatment,” 
which tells how corrosion is minimized 
in water systems.—W. H. and L. D. 
Betz, Gillingham & Worth Sts., Phila- 
delphia 24, Penna. , 





Electrical and Electronic 
Instruments 

T-597 V-h-f. Frequency Meter. 4- 
page bulletin describes development and 
operation of a v-h-f. frequency meter 
for 20-40 Mc., which has direct-reading 
scale.—Gertsch Products, Inc., 11846-48 
Mississippi Ave., Los Angeles 25, Calif. 

T-598 High-impedance Preamplifier. 
4-page bulletin describes “Model 102 
Phantom Repeater,” an amplifier with 
gains of 1, 10, and 100, and input im- 
pedance of 200 megohms; for use with 
test instruments.—Keithley Instru- 
ments, 1508 Crawford Rd., Cleveland 
6, Ohio. 

T-599 Oscillograph. 8-page bulletin 
illustrates and describes maker’s high- 
speed high-sensitivity d-c. and a-c. c:- 
cillograph with chopper-type amplifier. 
—Offner Electronics, Inc., 5320 North 
Kedzie Ave., Chicago 25, III. 

T-600 Recording Potentiometer. 2- 
page Instrumentation Data Sheet 10.0-7 
illustrates and describes ‘“Electronik” 
recorder which features 1-second pen 
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PHYSICISTS 
AND 
SENIOR RESEARCH 
ENGINEERS 


POSITIONS NOW 
OPEN 


Senior Engineers and Phys- 
icists having outstanding aca- 
demic background and ex- 
perience in the field of: 


Microwave Techniques 
Moving Target Indication 
Servomechanisms 
Applied Physics 
Gyroscopic Equipment 
Optical Equipment 
Computers 

Pulse Techniques 
Radar 

Fire Control 

Circuit Analysis 
Autopilot Design 
Applied Mathematics 


Electronic Subminiaturi- 
zation 





Instrument Design 
Automatic Production 
Equipment 

@ Test Equipment 


Electronic Design 


@ Flight Test Instrumenta- 
tion 


are offered excellent working 
conditions and opportunities 
for advancement in our Aero- 
physics Laboratory. Salaries 
are commensurate with abil- 
ity, experience and_ back- 
ground. Send information as 
to age, education, experience 
and work preference to: 


NORTH AMERICAN AVIATION, INC. 
Aerophysics Laboratory 
Box No. R-4 
12214 South Lakewood Blvd. 


a a St Ler rrr 


Downey, California 


L 


ee ae 

















Inclin 


for control application 





CUSTOM BUILT 
ELECTRICAL ENCLOSURES 
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ex- THE COMPLETE LINE 


Now furnished in stainless steel bulb and nut, Mar- 
shalltown dial thermometers are accurate, compact, 
durable instruments for the indication of liquid or 
gas temperatures. They are available in a variety 
, of temperature ranges from minus 40° F. to plus 
tion 500° F. Actuation is positive, direct with full free- 
dom — no gears or Pinions. Available in sizes 2”, 
2%”, 3%” and 44”. 


WRITE TODAY FOR FULL DETAILS AND PRICES 


Marshalltown Mfg. Co., Marshalltown, lowa Whatever your re- 
quirements for con- 


————__—_ trol boards, electrical 

: housings or enclos- 
ures, KIRK & BLUM 
is equipped and ex- 
perienced to fabri- 











ELLISON 
LABORATORY 
APPARATUS 











Inciined and vertical draft ga 

































THE ELLISON LINE ALSO INCLUDES: 





. and other Fabricated Products 





) 

) 

\ 

\ 

uri- { forACCU RACY Level a t_sate replaceable in field cate them to the most 

' . . . . 

| PORTABLE GAS ANALYZER ma exacting specifications . . . one unit or hun- 
ion | J Aécurate easy-to-use Combus dreds. We specialize in custom-built parts 
| s . . 

of COs, G2 and eB Sompite va and assemblies of sheet steel, light plate, 
i] . . 

ae aes stainless, aluminum, monel and other alloys 
) . , . 

in gauges 3%” and lighter. 

\ 

\ 

ita- . ° . . 

For more detailed information, write now 
for your free copy of The NEW KIRK & 
i BLUM Electrical Enclosures Booklet .. . 
Pei, completely illustrated. For prompt quota- 
ae tion, send prints to The KIRK & BLUM 
in { MFG. CO., 3111 Forrer Street, Cincinnati 
bile | PITOT TUBES waantae 9, Ohio. 

i: For air d fl -PA AM 

ck- cuevamtinnte. inate por! CALORIMETER 

{ Straight Stem Types. Con- Combines a Suetine, 

as | ya - and hemispherical tips: pn meng Re mBrntng ml 

\ f t i . Sound. 

nce | + 500°F. ae ee Fd © cae oe -e4 * Control Desks * Cubicles * Electrical Cabinets & Enclosures 

\ PORTABLE temperatures to 1000°F. ngs Ask for Bul- + eek ge c | Panels © Switch G Housi 

GAS ANALYZER Described in Bulletin 9-F. in ¢ Power Distribution & Control Panels * Switch Gear Housings 

\ ELLISON DRAFT GAGE Co. * Boiler, Generator & Turbine Control Panels * Louvres 

\ 

NC. \ * Test Stands, Controls & Desks © Instrument Panels 

|] 216 W. KINZIE ST. Since 1896 CHICAGO 10, ILL. sitios ei as 

} ¢ Outdoor Electrical Enclosures ransformer Tanks 

Dial Draft Gages—Bell Type - Inclined Draft Gages—-Portable 

\ Inclined Vertical Tube Gages - Vertical Tube Gages—Oil, Heavy 

Liquid and Mercury—Single and Multi-Tube - Saturator Gages 


U Gages—Stationary and Portable - Air Filter Gages-—-Dial and "ANDO 
Inclined Tube Types - Pitot Tubes - U Path Steam Calorimeters 


Portable Gas Analyzers—Orsat Type 


L 
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You may order these dependable 
units in 3, 6 or 9 cu. ft. sizes with 
temperature ranges from 


inus 40°F, minus 
60°F or minus 90°F. 


room to 


Most models are air- 
ind requiré only simple 
electrical connection. 
7 ot sa ~+ J he 
Temperature is adjusted by 
means of a flush-mounted 
inter- 
ontro] 
ess to the cold 


thermostat. The 
finger-tir 


onvenient ac 


balanced 
joor offers 


chamber. 


Write today for complete specifications and recommendations. 





REFRIGERATION 


GREEN 
ENGRAVER 
Proved Profitable — 


Machine Tool, Radio, Electrical 
and Instrument Mfrs., Sales Pro- 
motion ond Advertising. 





Fast, rugged, convenient—and _ inexpensive. 
The Green Engraver is tops for low-cost per- 
formance—zips out precision work on metal, 
plastics or wood . . . cuts four lines of letters 
from 3/64” to 1” on curved or flat surfaces 

. operates by tracing . . . makes anyone 
an expert ... engraves panels, name plates, 
seales, dials, molds, lenses and instruments. 
(Also widely used for routing, profiling, and 
three dimensional modeling.) Electric etching 
attachment available. 


Special attachments and engineering service 
available for production work. 
FREE—Fact-packed folder. Send for yours, 
today. 


GREEN INSTRUMENT CO. 


383 Putnam Avenue 
Cambridge, Mass. 
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SYSTEMS, INC. 


646C W. WASHINGTON BLVD., CHICAGO 6 


this Extieme 
Low Tempendbine satin Beak imel 


MODEL 660H 





“Pioncer Tem perature Z 
_ Control Engineers” 





Over 85% of the torque wrenches 


used in industry are 


TORQUE WRENCHES 


Read nd » Sound or Feel. 


a irementy heowiate 


@ Practically Indestructible 


@ Faster—Easier to use 


@ Automatic Release 


@ All Capacities 


in inch ounces... inch 
pounds .. . foot pounds 
All Sizes from 0-6000 
ft. Ibs. 


Every 
manufacturer, 
design and 
production man 
should have 
this valuable 
dota. Sent upon 
request. 








NEW LITERATURE 





speed.—Station 40, Industrial Division, 
Minneapolis-Honeywell Regulator Co., 
Philadelphia 44, Penna. 


T-601 Volt-ohm-milliammeter. 4- 
page Vol. 18 No. 5 issue of house organ 
“Electrical Measurements’ illustrates 
and describes self-checking precision 
laboratory-standard volt-ohm-milliam- 
meter with accuracy of 0.05 percent.— 
Sensitive Research Instrument Corp., 
9-11 Elm Ave., Mt. Vernon, N. Y. 





T-602 Megger. 8-page Bulletin 21- 
85 illustrates and describes maker’s 
“Midget Megger” insulation tester, 
“CVM” constant-voltage megger, and 
“Midget Megger’ ohmmeter.—James 
G. Biddle Co., 1316 Arch St., Philadel- 
phia 7, Penna. 

T-603 Graphic Recorder. 4-page Bul- 
letin No. 651 issue of house organ “The 


Graphic” features article on use of 
maker’s recorder in modern Diesel- 
electric locomotives for measuring cur- 
rent.—The Esterline-Angus Company, 
Inc., P.O. Box 596, Indianapolis 6, Ind. 


T-604 Running-time Recorders. 8- 
page Bulletin OP1504 illustrates and 
describes maker’s line of running-time 
recorders which record operating and 
“time-off” periods of equipment.—The 
Bristol Company, Waterbury 20, Conn, 

T-605 Electronic Servomechanism. 
l-page Bulletin H-26 illstrates and 
describes maker’s “MOTRON” pack- 
aged continuous-balance servocontrol 
system for automatic positioning, ete. 


—W. C. Robinette Co., 802 Fair Oaks 
Ave., South Pasadena, Calif. 
T-606 Relay Test-set. 2-page bul- 


letin describes single-phase test-set for 
testing power-system relays and poly- 
phase relays, including impedance re- 
lays, current-balance relays, ete.—Ar- 
thur E. Booth Co., 4124 Beverly Blvd., 
Los Angeles 4, Calif. 


T-607 Automatic Data Analyzer. 3- 
page brochure illustrates and describes 
principles of operation of data analyzer 
which converts coded photographic re- 
cordings into interpreted information. 
—Douglas Aircraft Co., Ine., 3000 
Ocean Park Blvd., Santa Monica, Calif. 


T-608 Computer Data Preparer. 3- 
page brochure illustrates and describes 
principle of operation of “Iconolog” 
machines which translate photographic 
records into punched cards or type- 
written data for computers.—Genisco, 
2233 Federal Ave., Los Angeles 64, 
Calif. 

T-609 Tachometer Indicator. 2-page 
Technical Data Sheet No. 42P_ illus- 
trates and describes features and ap- 
lications of maker’s three-range single- 
head fixed-type tachometer indicator 
Series 42P.—Metron Instrument Co, 
432 Lincoln St., Denver 9, Colo. 

T-610 Dosimeter. 2-page Bulletin 
106 illustrates and describes maker’s 
(1) self-indicating pocket instrument 
for measuring total gamma or X-radia- 
tion, and (2) charging unit.—Arnold 
O. Beckman, Inc., 1020 Mission St. 
South Pasadena, Calif. 

T-611 TV Trouble-Shooting. 16-page 
Vol. 16 No. 6 issue of house organ “The 

CD Capacitor” features article “Emer- 
gency TV Trouble Shooting With Com- 
mon Test Instruments.”—Cornell Dub- 


ilier Electric Corp., Hamilton Blvd. 
South Plainfield, N. J 
T-612 Radio-phonograph Servicing. 
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ation?! 


While the trend in electronic development has generally 
run toward higher frequencies, SIE . . . an internationally 
recognized leader in the development and manufacture of 
geophysical instruments . . . has been busy conducting 
exhaustive research and specializing in the design of very 
low frequency electronic equipment. 

Now ... recent developments highlight the immediate 
need for precision low frequency equipment for laboratory 
and industrial use. Experience gained in the development 
and production of seismograph instruments enables SIE to 
meet this need ... to offer you the results of these 
years of experience, plus its manufacturing skills and 
proven electronic engineering ability, in a complete line 
of very low frequency electronic test instruments and 
transformers. 

Like all SIE products, these very low frequency electronic 
instruments and transformers combine extreme sensitivity 


SPECIALISTS IN 


VERY LOW FREQUENCY 
ELECTRONIC INSTRUMENTS 
AND TRANSFORMERS 
















and precision with the ruggedness necessary for the most 
demanding day-in-and-day-out operation. 

We invite you to submit your questions and problems on 
very low frequency equipment to the SIE engineering staff. 
Our engineers can help you in the design of special equip- 
ment or in the modification of standard equipment. 


Write today for com- 
plete engineering de- 
tails, prices and speci- 
fications on SIE very ELECTRONIC INSTRUMENTS 
low frequency equip- 
ment. An illustrated cat- 
alog is yours for the 
asking. 


SGU WESTERN MOUS Thay ELECTAOMES co 





SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 


2831 POST OAK ROAD ° P. O. BOX 13058 ° HOUSTON 19, TEXAS 
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THE NEW 
Economy OSCILLOGRAPH 


Long the world’s most popular 
oscillograph, the Type S-14 il Eo ate. 
has been redesigned and im- q : - 
proved to meet exacting de- 
mands of modern research. The 
NEW Type S-14C ‘Economy’ 
Oscillograph is the simplest to 
operate and maintain, and the 
most versatile in application. No 
research or testing laboratory 
is complete without it. 






®@ Wide range of galvanometer 
types and characteristics. Natural 
frequencies to 10,000 cps; sensi- 
tivities to 50,000 mm per ma; 
single and polyphase watts. 

@ Precision optical system for very 
high writing speeds and high- 
quality records. internal motor and gear reducer 

®@ Continuous-drive magazine for shock mounted and vibrationless. 
records to 100 or 200 feet long. Light-socket operation. 

@ Wide range of record speeds. ® Daylight loadi 


1 di 
g and g- 





Any of 9 speeds available by ®@ Automatic transiend recording 
shifting single external belt. attachments. 

Standard speeds: 40, 20, 10, 4, © Complete list of accessories for 
2, 1, 0.4, 0.2 and 0.1 in./sec. extreme versatility. 


FOR FURTHER INFORMATION WRITE FOR BULLETIN 2DI-H 








INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET « DENVER 10, COLORADO 


Precision Apparatus D'ARSONVAL PORTABLE 


UHF COAXIAL WAVEMETERS MUCUS CU Lulataes 


AND MOVEMENTS... 














=. * CENTIMETER 


RANGE 
MODEL 433 20 to 75 Centimeters Here is a new addition to the line of G-M gal 
bres : | 
MODEL 501 4 to 20 Centimeters pasturian él rete pg et ghnnengy 8 oove 
MODEL 402A 2 to 10 Centimeters hasity iactatled ond seein venieine ails Le 
MODEL 402B 2 to 10 Centimeters tea Mirovahect, Tice akin ok dee 
division of .06, 0.10 and 0.20 


(Reaction Type) 


_ Write for specifications and prices on these 


MICO INSTRUMENT CO. SURI nTen 


86A Trowbridge St., Cambridge, Mass. 4316 N. Knox Ave. e Chicago 41, Ill. 





IN CANADA: COSSOR (Canada) LIMITED 
301 Windsor St., Halifax, N. S. 





Page 986—Instruments—Vol. 24 


NEW LITERATURE 


104-page booklet “Service Hints,’’ vol. 
ume 4, has hundreds of hints contrib. 
uted by servicemen on various makes of 
radios and phonographs. Hints are ap- 
plicable to electronic circuitry of any 
type.—Radio Tube Div., Sylvania Elee- 
tric Products, Inc., Emporium, Penna, 
T-613 Electronics in Defense. 8-page 
booklet “Electronics in the Public In- 
terest” emphasizes importance of elec- 
tronics in defense.—Electronics Dep'’t,, 
General Electric, Electronics Park, 
Syracuse, N. Y. 

T-614 Measurements Laboratory, 
16-page Brochure GED-1406 _ titled 
“Dedicated to the Future” illustrates 
and describes facilities and work of new 
$2,000,000 Measurements Laboratory, 
—General Electric Company, Schenec- 
tady 5, N. Y. 





Electrical and Electronic 
Components 


T-615 Resistors. 11l-page Catalog 
14-R illustrates and describes maker’s 
line of precision noninductive fixed 
wire-wound resistors. Includes data on 
windings, tolerances, impregnation 
treatment, etc.—Cinema Engineering 
Co., 1510 West Verdugo Ave., Burbank, 
Calif. 

T-616 Resistors. 2-page May-June 
issue of house organ “The Ohmite 
News” features article on ‘“Recordak 
Duplex Microfilmer” and description of 
maker’s tap switches and special resist- 
ors.—Ohmite Manufacturing Co., 4835- 
41 Flournoy St., Chicago 44, IIl 


T-617 Metallized Paper Capacitors. 
14-page Vol. 16 No. 5 issue of house 
organ “The CD Capacitor” features 
Part II description of metallized paper 
capacitors.—Cornell-Dubilier Electric 
Corp., Hamilton Blvd., South Plainfield, 
N. J. 


T-618 Transformers. 18-page mid- 
year catalog describes 441 transform- 
ers and related components for elec: 
tronic applications. All components are 
indexed.—Standard Transformer Cor: 
poration, 3850 Elston Ave., Chicagé 
18, Ill. 

T-619 Receiving Tubes. 322-page 
Manual RC-16 describes types, charac: 
teristics, applications, tests, circuits, 
and outlines of maker’s line of receiv: 
ing tubes—over 460 tubes and kine 
scopes. Price 50c.—Commercial Engi- 
neering, RCA, Harrison, N. J. 


T-620 Tube Substitution. 40-page 
“Tube Substitution Manual” has tube- 
classification chart, circuit modifica- 
tions requiring resistors, substitution 
charts for various tube types, and fre- 
quently-needed change-over diagrams. 
Sylvania Electric Products, Inc., Em- 
porium, Penna. 

T-621 Vacuum-tube Plate Dissipa- 
tion. 6-page Application Note AN-150 
describes method for measurement of 
plate dissipation of TV _ horizontal-de- 
flection output tube.—Tube Dep’t., Ra- 
dio ——— of America, Harrison, 
N 


aNe 








T-622 Oscillator Triode. 2-page data 
sheet gives specifications and character- 
istics of RCA-6026 subminiature oscil- 
lator triode for radiosonde service at 
490 Me.—Tube Dep’t., Radio Corpora- 
tion of America, Harrison, N. J. 


T-623 TV Components. Data sheets 
describe (1) RCA-227T1 horizonta!-de- 
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ENGINEERS 


wanted af once 


LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 


by 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 


Unusual opportunities for Aerody- 
namicists, Stress Engineers, Aircraft 
Designers and Draftsmen, and special- 
ists in all phases of aircraft engineer- 
ing. Engineering skills other than air- 
craft may be adaptable through paid 
training program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program offers 
fine chance for establishing career 
in aircraft while aiding defense effort. 
Transportation and established ¢train- 
ing time paid. Salaries commensurate 
with experience and ability. 


Please include summary of 
education and experience in 
reply fo: 


Engineering Personnel Office 


Section 9 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles International Airport 
Los Angeles 45, Calif. 
or 
Columbus 16, Ohio 














flection-output and high-voltage trans- 
former, (2) RCA-228T1 horizontal-de- 
flection-output and high-voltage trans- 
former, (3) RCA-211D1 magnetic de- 
flecting yoke, and (4) RCA-21AP4 rec- 
tangular picture tube.—Tube Dept., Ra- 
dio Corporation of America, Harrison, 
N. J. 





T-624 TV Replacement Guide. 26- 
page “Catalog and Replacement Guide” 
lists 1500 TV models and chassis and 
gives maker’s replacement component. 
Separate section lists all “Stancor” 
TV transformers.—Standard Trans- 
former Corp., 3580 Elston Ave., Chi- 
eago 18, Ill 

T-625 Kinescopes. 10-page catalog 
describes specifications, adjustments, 
ratings, and operating conditions of 
maker’s line of “Teletron” picture 
tubes.—Cathode-ray Tube Div., Allen 
B. DuMont Laboratories, Inc., Shafto 
St. and Bloomfield Ave., Clifton, N. J. 

T-626 Oscillograph Tube. 2-page 
Data Sheet 12SP7-5-51 gives specifica- 
tions and characteristics of RCA-12SP7 
12-inch magnetic focus and magnetic- 
deflection tube for oscillograph or radar 
service.—Tube Dep’t., Radio Corpora- 
tion of America, Harrison, N. J. 

T-627 Voltage Control. 4-page bul- 
letin, Form No. 5503, illustrates and de- 
scribes maker’s line of “Powerstat” 
variable transformers, “Stabiline’” volt- 
age regulators and “Varicell” d-c. sup- 
plies.—The Superior Electric Co., Bris- 
tol, Conn. 

T-628 Transducer. 20-page booklet 
describes principles of operation, de- 
sign considerations, applications, and 
licensing program for ‘“Vibrotron” 
transducer, which uses a wire vibrating 
in a magnetic field.—Institute of In- 
ventive Research, San Antonio, Texas. 


T-629 Silver-zine Storage Cells. 4- 
page Technical Brochures Nos. 1 and 
2 describe maker’s line of the world’s 
smallest storage cells—the “Silvercel’”’ 
—which uses silver and zinc.—Yardney 
Electric Corp., 105-107 Chambers St., 
New York 7, N. Y. 


T-630 Long-life Storage Battery. 
12-page Vol. 8 No. 3 issue of house or- 
gan “Aminco Laboratory News” fea- 
tures short articles on new lead-cal- 
cium storage battery, photographic re- 
production of laboratory records, new 
processes, etc.—American Instrument 
Co., Inc., 8030-50 Georgia Ave., Silver 
Spring, Md. 


T-631 Hermetically Sealed Relays. 
33-page Sales Engineering Bulletin No. 
114 illustrates and describes the history 
of development of sealed relays, and 
specifications for 40 series of relays.— 
C. P. Clare & Co., 4719 W. Sunnyside 
Ave., Chicago 30, IIl. 


T-632 Small Relays. 3-page Sales 
Engineering Bulletin No. 115 illustrates 
and describes maker’s line of “Type 
R” small d-c. operated relays.—C. P. 
Clare & Co., 4719 W. Sunnyside Ave., 
Chicago 30, IIl. 


T-633 Relays. 15-page Catalog 51-3 
illustrates and describes maker’s line 
of a-c. and d-c. relays. Includes class- 
ification and applications.—Sigma In- 
struments, Inc., 170 Pearl St., South 
Braintree, Boston 85, Mass. 


T-634 Permanent Magnets. 20-page 
Bulletin No. 151 illustrates and de- 
scribes fundamental properties of mag- 
nets, design, tests, magnet steels, and 
alnico grades.—Thomas & _ Skinner 

















(-COLE-| 








INSTRUMENTS 


MILLIAMPERES 


OLE 





Panel Type 
Electrical Instruments 


furnished with round or square cases 
in standard and special ranges. 





Portable 


Electrostatic Voltmeters 


available in all high ranges in single 
and multiple scales. 

Case style shown above also available 
in Portable Precision Electrical Instru- 
ments and Portable Precision Pyrom- 
eters. 


Other Cole Products 


Pyrometers—Portable and Mounted 
Types 

Long Scale spot-of-light pointer type 
Instruments 

Industrial Analyzers 

Aircraft Electrical System Testers 
Megohmmeters 

Insulation Testers 

Phase Sequence Indicators 

Decade Boxes 

Selector Switches 

Current Transformers 

Shunts e Resistors 

Potentiometers 





See Booth 336 at Houston 
or write for information 











COLE Instrument Co. 


1320 S. Grand Ave, Los Angeles 15, Cal. 
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Standard | fe 
; Steel Products Co., 1120 East 23rd St, ag 
_— : Indianapolis, Ind. - 
T 4 wa E a & T-635 Electromagnet. 3-page re. war 


print of article “A New Type of Elec. 






tromagnet” illustrates and describes Sed. 

iron-core magnet for laboratory use.— : 

AN ECONOMICAL INVESTMENT IN Arthur D. Little, Inc., 30 Memorial} g"° 

LONG-LIFE PERFORMANCE AND Drive, Cambridge 42, Mass. Foan 
EXTREME ACCURACY. RUGGED, FOR T-636 Design of Small Motors. 4- 

HEAVY-DUTY SERVICE: FLEXIBLE IN page Vol. 31 No. 4 issue of house organ} Ins 

APPLICATION. mn “Motorgram” features article “Design- 4 


ing Small Motors for Quiet Operation.” 
Sole —Bodine Electric Co., 2250 W. Ohiog bullet 
Model | ewistons Totalizes Accuracy St., Chicago 12, Ill. utilit; 


——— Indus 


:« ' = - e 

sec 6000 sec. t, Valves, Piping, Tubing — 

n T-637 Valves. 20-page General Cat- Tay 

ea alog 1500B illustrates and describes buttor 

maker’s line of “Domotor,” solenoid- bricat 

‘4 operated, and handwheel valves. In- V ca 
cludes construction of seats, plugs, and o. 





1 1000 min.| 10 min. 0002 min. packing.—The Annin Co., 3500 Union 2" 

Pacific Ave., Los Angeles 23, Calif. T-6: 

1 100 sec. (ol Oyo : x letin | 

T-638 Pressure-reducing Valves. 4-} ment 

1 1000 sec. | .360 sec. + .001 sec. page Bulletin A.I.A. File No. 30-C-2f and s 

illustrates and describes maker’s “Se-f y, J 

MST-500/1 1000 sec. 30 sec. + .002 sec. ries 700” self-operated mechanical- a 
loaded rubber-diaphragm valves, and T-6 

. . 2 “Series 710” self-operating rubber-dia-J, 9" 

Write for Timer Bulletin 153 phragm-motor valves.—Hoffman Spe- abr , 

Other Products: Chrono-Tachometers, Custom-Built  ~ eee 
° e e . i tus Cx 

Laboratory Test and Distribution Panels T-639 Diaphragm Control Valve. 2- | town, 


page data sheet for addition to maker’s}_ T_¢: 


fandard Electric Time La, sis! sisi spi We) ies 


. . phragm control valves.—Climax Con-f tistie; 
93 Logan Street sTANDARD Springfield, Mass. trols Div., Black, Sivalls & Bryson, Inc., ee 


whdecherd li ntadbi i, Tulsa 1, Oklahoma. 10e.—' 
A «8 R A G A G E T-640 Rubber Tubing. 20-page issue -_ 

No. 51-3-42 of house organ “Eberbach NY. 

Announcer” features article on manu-f" "* 

facture of rubber tubing and descrip- T-65 


tions of pipettes, electroanalysis ap-§ No. 9 
paratus, etc.—Eberbach and Son Co,§ nal” ¢ 
Ann Arbor, Mich. tions, 

T-641 Instrument Tubing. 2-page decrea: 
bulletin illustrates and describes mak-§°9? Pé 
er’s “Dekoron” metal tubing coverei T-65 
with plastic armor.—Samuel Moore é¢ § page | 
Co., Dekoron Tubing Div., Mantua, § convec 
Ohio. troplat 


T-642 Tube and Pipe Fittings. Bro- titer ( 
chure contains three catalogs: 20-page 
Catalog H-1451-A describes line of re — 
usable steel hose ends and _ industrial 
hose; 29-page catalog F-1456 describes A 
line of industrial tube and pipe fittings; : 
24-page catalog E-1457 desc, ‘bes line 
of steel and stainless-steel fittings— 91s you 
Industrial Sales Div., The Weather- 
head Co., 300 E. 131 St., Cleveland 8 ff poe, y 







Se ee: 


Protects against 
Pulsation 
and Shock! 


WITH THE 


gerohead pick-up 


Eliminates 





 Aerohead Pickup is suitable for subsonic Snubbers - Ohio. bid 
and supersonic speed measurements. It 
faces the airstream ideally sampling ; It Can’t Plug - Vibration Or do 
= total and static pressures transmitted % serve 
through the swivelhead with less than . — -64: ‘i i ‘ati sters. 6- 
wah Ol’ exwecy'ecomecr sn”, Ef Oa | tila denies Sak tae © 
? wit .2° accuracy to range of +20°. H A f ‘ Ee - ni : 
€ pe small size, high natural frequency Development in 50 Years. line of fatigue testers which a for 
* and potentiometric angle output 0 to 5 . i either vertically or horizontally.—/ ser 
F volts DC. Also available without pitot , For the first time, a successful means of eliminating Ainasicon Saal % Mfg. Co., 1014 Fuller- 
i static tube. the effect of pulsation and shock on pressure gage ton Ave., Chicago 14, IIl : = 
* - f é *s ’ . 
*?. <i ee ee eermammad mechanisms has been developed which DOES NOT T-644 Shock Resi 1 . . 
ileus eee a ate -644 § Sis ; j-pa 
Me For details on thi : t introduce an orifice or restriction in the pressure - ‘“ wi el ecistance — 
Dota, @ s and other instruments i bulletin “Designing for Shock Resist- T-654 
=. write: ens ae neageg & CO., INC. connection. It Can’t Plug ance” illustrates and describes basi¢ ew 1 
“ ADENA 1. CALIFORNIA concepts of design, including weight, J 09® (° 
FOR COMPLETE INFORMATION, energy storage, stress concentration, optics 
WRITE FOR CATALOG C-50 ete—The Barry Corporation, 1720 Sriswo! 


AC RAGAGE ‘a e) Pleasant St., Watertown 72, Mass. . 
. -655 
: a T-645 Shock Mounts. 4-page . page } 
/ letin 607 illustrates and describes mak- § “T¢,),,,; 
MILFORD, CONN. er’s “Barrymounts”. Includes reasons § oy mg 
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for se and how to select mounts.— 
The Barry Corporation, 700 Pleasant 
St., \Vatertown 72, Mass. 


T-146 Packaging. 8-page booklet 
title’ “Package Cushioning” describes 
properties of cushioning materials. ln- 
cludes table of properties and sum- 
mary of sponge-rubber products.—The 
Sponzze Rubber Products Co., Shelton, 
Con! 


Instrument Shop Equipment 


T-647 Plastic Utility Boxes. 4-page 
bulletin describes transparent plastic 
utility boxes for small parts.—Bradley 
Industries, 1650-52 North Damen Ave., 
Chicago 47, IIl. 

T-648 Pivot Cleaner. 1-page Bul- 
letin No. 501 describes maker’s treated 
buttonwood pith for cleaning and lu- 
bricating pivots and shafts.—Welton 
V. Johnson Engineering Co., Inc., 95 
Summit Ave., Summit, N. J. 


T-649 Soldering Paste. 1-page Bul- 
letin No. 401 describes maker’s instru- 
ment soldering paste for hair springs 
and small instrument parts.—Welton 
Vy. Johnson Engineering Co., Inc., 95 
Summit Ave., Summit, N. 

T-650 Mercury Cleaners. 4-page 
brochure describes maker’s laboratory 
and industrial oxifiers and filters for 
cleaning mercury—Bethlehem Appara- 
tus Co., Front and Depot Sts., Heller- 
town, Penna. 


T-651 Machine Tolerance. 4-page 
folder titled “Just What Tolerances 
Can That Machine Meet” describes sta- 
tistical quality-control technique for 
determining machine tolerance. Cost 
10c—V. W. Palen, Bureau of Public 
Information, New York University Col- 
* Engineering, New York 53, 


T-652 Instrument Making. Vol. 2 
No. 9 issue of house organ “hp Jour- 
nal” describes manufacturing opera- 
tions, such as low-cost molding, which 
decreased costs.—Hewlett-Packard Co., 
395 Page Mill Road, Palo Alto, Calif. 

T-653 Electroplating Rectifier. 1- 
page bulletin illustrates and describes 
convection-cooled “RA” 150-amp. elez- 
troplating rectifier—Electronic Rec- 
tifier Co., Inc., Rochester 2, N. Y. 


) | 
\ 
A supply of these cards 
for the asking 








Is your copy of Instruments routed 
to several people? 
Does your Company Librarian for- 
bid mutilating tech mags? 
Or do you yourself wish to pre- 
serve your own copies intact? 


Just drop us a postal card asking 
for Inquiry Cards and we'll 
send you twelve! Do it NOW. 


( 


T-654 Dividing Head. 12-page Cat- 
alog 10 illustrates and describes mak- 
er’s “OPL” dividing head, which uses 
optical means for positioning.—F. T. 
Griswold Mfg. Co., Wayne, Penna. 

T-655 Slope-control for Welding. 4- 
page No. 15 issue of house organ 
Technical Advisor” features article 
on new slope-control of a-c. spotwelding 
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— Gaertner 





facilities are available for 


dividing & engraving work 


Additional equipment in our di- 
viding department now permits 
us to quote prompt delivery on 
both custom and production di- 
viding of linear and circular 


scales. 


Inquiries invited 


THE GAERTNER SCIENTIFIC CORP. 
1211 WRIGHTWOOD AVE., CHICAGO 14, ILL. 


Here is your LITERATURE and INFORMATION order card 





Instruments, 921 Ridge Ave., Pittsburgh, Pa. (August 1951) 


Please have the following catalogs, etc., reviewed in this issue sent to me. 
Numbers 


I desire further information on devices described in the ‘'New Instruments” Dep’t: 


Numbers 


I also desire further information concerning the following products advertised in 
this issue (Write page number and name of company) 


(0 Check if you wish a Group Subscription Plan sent to you. 

a ns a ee ne me 

Cas Position __.. 

I Se te eee Re ee ee ee Sag a a 
(OR) Home Address ee a 











New Rockwell Regulating Valve 


Gives Straight Line Proportional Flow 





@ PROCESS LENSES 
@ SPECIAL RECORDING 


@ TIME LAPSE 


@ TELEPHOTO—(FOTOTEL) 
Your — is simplified using our great and varied stock of lenses, representative of the best American 

inches in practically all speeds and mounts. Test 
r special facilities of personnel and shop (lens coating, 


and 


special interest. 








uropean mokers. 
lenses are subject to a 15 day free trial. 
mounting, etc.) are at your command. 
(Write Dept. Lens Lab.) 


BURKE & JAMES, Inc. since 1897 CHICAGO, ILL.) 


Applies Slide Valve Principle to Minimize 


Clogging 
AUTOMATIC CONTROL 


This Rockwell Valve can be equipped with 
electric motor (left), air diaphragm opera- 
tor (right), with valve positioner, if de- 
sired; hydraulic cylinder, solenoid or other 
controls; or it may be manually operated. 


SIMPLE DESIGN 
Removal of valve cover exposes stainless 
steel internal parts for easy maintenance. 
The slide or blade and body are lapped 


the degree of opening. 


Write for Bulletin 


Pressure Drop and Turbulence — Eliminates 





to provide smooth, tight closure. No wire 
drawing, wear on valve seats, mislocation ( } 
of contacting parts. Sizes—!/4"" to 2"; pres- /a\ 
sures to 300 p.s.i. é > 
FREE FLOW a. > " 
As shown in sketches, F £ : 
vertical movement of = be 
biede over the rectan- — ee > (pawn ¥ =\ 6 
gular opening deter- . “ . ” NS HHS \° 
mines open area. Flow f se | 
is straight through, ce 
without seats or bends | 
with their restriction to = 
flow and consequent hs mn oi Ie) s 8 
pressure drop. Flow is -— tS : — 
direct! roportional to on R : ee 
Leche ige Fully Ope Half Open Closed 


W. S. ROCKWELL COMPANY 


Slide and Butterfly Valves * Steam Traps °* 


264 Eliot Street 


Oil Burners 


Fairfield, Conn. 


@ PORTRAIT 


@ f:0.8 UP 
@ OSCILLOGRAPHY @ PRISMS 
@ LENS COATING @ SPECIAL MOUNTS ' 


@ WIDE ANGLE 


Focal lengths from % to 48 
ui 


Feel free to write us for our complete lens 


@ TELEVISION 


list indicoting your 








FIRST 


CLASS 


PERMIT No. 144! 
(Sec. 34.9 P. L. & R.) 


PITTSBURGH, 


PA. 








BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 








4c-POSTAGE WILL BE PAID BY— 


INSTRUMENTS PUBLISHING CO. 
921 Ridge Avenue 


Dp: 












NEW LITERATURE 








for aluminum, and on mega alum 
inum. —Reynolds Metals Co., 2500 §o 
Third St., Louisville, 1, Ky. 













T-656 Vapor Degreasing. 21-page 
handbook on vapor degreasing of meta; 
parts answers questions on the subjeet, 


Includes equipment and tables on sol. 


vents.—Phillips Manufacturing (Co, 
3475 Touhy Ave., Chicago, III. 


T-657 Coolant System. 1-page bul 
letin describes new coolant system fo 
machine tools. Includes description of 
components—all-rubber pump, motor 
4-gallon container, and _ flow-contro] 
valve.—Samuel S. Gelber Co., 162 Nj 
Clinton St., Chicago 6, Il. 


T-658 Drill Press. 2-page bulleti 
illustrates and describes maker’s “Mi 
cro” drill press for drilling holes 
small as 0.002 in.—Louis Levin & Son 
Ine., 782 E. Pico Blvd., Los Angeles 21 
Calif. 




























T-659 Plastics. 8-page Vol. 18 No, 
5 issue of house organ “Plastic News” 
features articles on use of plastics in 
sprayer, pressure gage, instrument, ete, 










~hp 








—Durez Plastics & C themicals, Inc., 
North Tonawanda, N. 
T-660 Industrial Counters. 4-page 


Bulletin SK-22 illustrates and describes 
maker’s line of “Silver King” mechan- 
ical counters.—Production Instrument 
Co., 702 W. Jackson Blvd., Chicago 
6, Ill. 


T-661 Production Control. 20-page 
Vol. X No. 7 issue of house organ “The 
Martin Star” features article on cycle 
plan for production control of sub-as- 
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p 
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sembly jobs, structural tests on. air- 
liners, ete.—The Glenn L. Martin Co., 
Jaltimore 3, Md. 

T-662 Plant Protection. Rt page 
booklet “Plant Protection for National 
Defense” is manual of regulations and 


instructions for watchmen, guards, ani 
management. Includes description o 


maker’s watchclock.—Detex Watch: 
clock Corp., 76 Varick St., New York 
is, N. ¥ 

T-663 Engineering Data. 1-pagé 


sheet describes maker’s “CARD-ALL’ 
spiral-bound cards which list engineer 
ing data such as natural function d 
angles, decimal equivalents, etc.—Get- 
eral Design Co., 1200 Commercial Trust 
Building, Philadelphia 2, Penna. 


T-664 Aircraft Test Equipment. & 
page catalog describes maker’s hy: 
draulic-component and pump test-stané, 
fuel-pump test-stand, and other equip- 
ment.—Sprague Engineering and Sales 


Co., 1144 W. 135th St., Gardena, Calif. 

T-665 Electronics Facilities Bro- 
chure. 8-page brochure, Form SA7-65l, 
illustrates and describes organizatiot, 
facilities, and products of electronics 
design, and manufacturing concern.— 
Sierra Electronic Corp., San Carlos, 
Calif. 

T-666 Aircraft and Marine Proé- 
ucts. 40-page booklet lists products 0 


maker’s 15 plants and describes mant- 
facturing facilities—Bendix Aviatiol 
Corp., Fisher Bldg., Detroit 2, Mich. 


T-667 Synchronous-motors and In 
struments. 20-page brochure illustrate 
and describes products, engincering 
staff, and manufacturing facilities of 










INPUT If 





company.—Telechron, Inc., Ashland, 
Mass. 
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4 COMPLETE, WIDE-BAND INSTRUMENTATION FOR 
DISTORTION-FREE, FAST-PULSE MEASUREMENT! 












SPECIFICATIONS 


~hp— 460B FAST PULSE AMPLIFIER 


, FREQUENCY RESPONSE: Closely matches Gaus- 

sian curve. Hf 3 db point is approx. 140 

mechan- mc. Lf 3 db point is approx. 50 kc into 

strument 200-ohm load. 

Chicago§MAXIMUM OUTPUT VOLTAGE: High bias, ap- 
prox. 125 v. negative open circuit. Nor- 
mal bias (linear amplification) approx. 
8 v. peak into 200-ohm load or 16 v. 
peak open circuit, pos. or neg. pulses. 

GAIN: Approx. 15 db into 200-ohm load. 

INPUT IMPEDANCE: Approx. 200 ohms. 

NSE TIME: Approx. 0.0026 Usec. 

DELAY: Approx. 0.016 sec. 

DUTY CYCLE: 0.10 max. #or 125 v. output pulse. 

16-pageBliNEARITY PULSE OPERATION: See Figure 1. 

Jational FMOUNTING: Relay rack. 54%” x 19”. 6” deep. 

ons and MPOWER SUPPLY: 115 v. 50/60 cps. 35 watts. 

rds, ant PRICE: $225.00 f.o.b. factory. 

Yt10 0 

wall ~hp— 460A WIDE-BAND AMPLIFIER 

w Yori § Specifications same as Model 460B except:) 

MAXIMUM OUTPUT VOLTAGE: Approx. 8 v. 

1-pag peak open circuit; 4.75 v. peak into 200- 

D-ALL ohm load. 

SAIN: Approx. 20 db with 200-ohm load. 

DELAY: Approx. 0.012 Msec. 

RICE: $185.00 f.0.b. factory. 


—hp— 46A ACCESSORIES 


thp- 46A-16A PATCH CORD — 200-ohms, 2’ 
long. $18.50. 
46A-16B PATCH CORD — 200-ohms, 6’ 
long. $25.50. 
46A-95A PANEL JACK—For 200-ohm ca- 
bles, low capacitance. 14g” dia. $7.50. 
46A-95B CABLE PLUG—For 200-ohm ca- 
s Bro bles, low capacitance. $7.50. 
A7-651, 812-52 CABLE—200-ohm cable in lengths 
lization, to specification. Per foot $1.75. 
ctronics §P- 46A-95C 50-OHM ADAPTOR — Type N 
ncern.— connector for coupling 50-ohm line into 
Carlos, —hp— amplifiers. $15.00. 
hp- 46A-95D ADAPTOR—Bayonet sleeve for 
connecting —hp— 410A VTVM to output of 
A 460A/B amplifiers. $15.00. 
*hp- 46A-95E CONNECTOR SLEEVE—Joins two 
Ee 46A-95B CABLE PLUGS. $7.50. 
‘Hip- 46A-95F ADAPTOR—For connecting to 
SXP CRT. $10.00. 
*hp- 46A-95G ADAPTOR-—For connecting to 
Tektronix type 511 oscilloscope. $12.50. 
Data subject to change without notice. 
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HEWLETT-PACKARD 


Here at last is complete instrumen- 
tation for tue amplification of fast 
pulses at high power levels sufficient to 
operate scalers or counting meters, cath- 
ode ray tubes, or to give more than 100 
mc band-width to your present oscillo- 
scope. New —/p— 460B Fast-Pulse Am- 
plifiers, in cascade with —bp— 460A 
Wide-Band Amplifiers, amplify up to 
125 volts, open circuit (limited duty 
cycle). This permits full deflection of 
5XP cathode ray tubes, or 2-inch deflec- 
tion of SCP tubes. Ultra-short rise time 
of 0.0026 sec, combined with zero 
overshoot, insures distortion-free ampli- 
fication of pulses faster than 0.01 psec. 


PEAK VOLTS OuTPUT 


‘ 


PEAK VOLTS INPUT 


: Linearity of -hp- 460B Fast-Pulse Amplifier 


PY 


UP TO 90 DB GAIN IN CASCADE! AMPLIFIES MILLI- 
MICROSECOND PULSES! RISE TIME .0026 uSEC! 
125-VOLT OPEN-CIRCUIT OUTPUT! GIVES OVER 100 MC 
BANDWIDTH TO YOUR STANDARD OSCILLOSCOPE! 
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New —+p— 460B Amplifier, cascaded 
with -Ap— 460A provides linear ampli- 
fication of 16 volts peak output and 
pulse amplification of 1 25 volts output 
(slight non- linearity) . - 
tion provides maximum usefulnes: 
fast-pulse study for nuclear radiation 
work, television or VHF research; for 
increasing frequency range of your oscil- 
loscope, or general wide-band labora- 
tory amplification. In addition to the 
above instrumentation, —/p-— also offers 
series 46A accessories—a complete set 
of 200 ohm cables, adapters and fittings 
for inter-connecting amplifiers or patch- 
ing to oscilloscopes. 


Fig. 2: (a) 0.01 usec pulse through -hp- 460B Amplifier 
(b) 0.02 usec pulse through 3 amplifiers in cascade 


Get complete details. Write direct or see your -hp- sales representative, 


HEWLETT-PACKARD COMPANY 





2177C Page Mill Road « 





Palo Alto, California, U.S.A. 


Sales Representatives in all principal cities. 
Export: Frazar & Hansen, Ltd., San Francisco, New York, Los Angeles 
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Wanted : = 
ENGINEERS and SCIENTISTS Ail American Tool & Impetal Brass Mfg. Co. 


peers opportunities for outstanding and American Grein Cable Co, Come eae 

3 . 3 American Machine an Industrial Div., M A 

Sxpegnass gag ; 5 : Metals, Inc. SA cea Honeywell ia tinneaneli 
These top positions involve preliminary and production ee Sgr Phe he : 

design in advanced military aircraft and special weapons, in- Ampex Electric Corp. thee Incorporated ror 


cluding guided missiles. Amthor Testing Instrument Co. 
‘ = : Annin Company . é 
Immediate positions include: Arma Corp. ase Ingersoll-Rand “Company 
° 7 é Arnold Engineering Co. 840 Jarrell-Ash Com 
Electronic project engineers Askania Regulator Co. ..... pany 
El ee : s Atlas Valve Company : Karn a eager Equipment 
ectronic instrumentation engineers pclneeniie Waairic Sales 


Radar engineers —— 
- . Bacharach Industrial 
Flight test engineers neces 


Stress engineers Bailey Meter Co. 
A > pen oa ae Baird Associates Inc. 
ero- and thermodynamicists sorte meramnnet Cneb- “oi, : Lewis Engineering Co 
a i endix Aviation Corp ; 
Servo mechanists - Berkeley Scientific Cor ig Librascope, Incorporated 
Power plant installation designers Bethichem Apporatus Co ; , line. = ee Co, 
: ack, Sivalls yson, Inc, agnecord, Inc 
Structural designers 2 Borg Corp., George W. 930, Manning, Maxwell & M 
Electro-mechanical designers Bristol Company . oe Lace eprenmanerrer 
E z - ; Ba Brookfield Engineering Marsh Instrument Co. 
lectrical installation designers a Laboratories, Inc. Marshalltown Mfg. 
é . 3 rown Electro-Measurement Mason-Neilan Regulato 
Excellent location in Southern California. Gener- oor ; arr - 980 McDonnell Aircraft Cone 
rush Development Co. erco’ orp. .... 
ous allowance for travel expenses. amg enn ompany 934, | oct kestrel Co. 
ss : e urke lames, Inc Eas ico Instrument Co. 
Write today for complete information on these Burling Instrument Co. Midwestern Geophysical 


essential, long-term positions. Please include resume ee ee ©. viiton” hep" Conmmai 
of your experience & training. Address inquiry to 


0 ey Appliances Co. 
. n “ Carboloy D2p-rtment of inneapolis-Honeywell 
Director of Engineering, General Electric Company 856-857 Reauiator Co. me 
Century Geophysical ae 852-853 Moeller Instrument Co. 
orp 


Cambridge Instrument Co., 
Inc 


Monsell, John R. 
NORTHROP AIRCRAFT, Inc. —. yaa aad Ps bo = Sheet Metal & Furna 
Chemiquip Co. ‘ 0. 
1017 E. Broadway Clare & Co., C. P. : Nash Engineering Co. pase 
Hawthorne (Los Angeles County) Cal. Cole Instrument Co. $37, New Hermes, Inc. Z 
Conn Ltd., C. G. : 4 American Aviation, 
Consolidated Vultee Aircraft 8s 
Corporation veftinis Aircraft, Inc. . 
Crawford Fitting Co. Offner Electronics, Inc. ...... 
Davis Instruments Division Pacific Universal Products 
DeJur Amsco Corporation Corp. os 
Dial Light Co. of America ........ Palmer Thermometers, Inc. 
Distillation Products Industries Panellit, Inc. me 
Doelcam Corporation Perkin-Elmer Corp. scaling 
Eagle Signal Corp. Phillips Petroleum Company 
? Eclipse-Pioneer Div., Bendix Powers Regulator Co. : 
nl 0 $0 er g Ss 0 me a 4 Edin Company, Inc. Pritchard & Company, J. F. 
Electric Auto-Lite Co. Production Instrument Co. ........... 
Electric Indicator Co. - Radio Shack Corporation ... 
Electro Products Laboratories Refrigeration Systems, Inc. 
a Engineering Republic Flow Meters Co. 
i 4 ssociates : 
Yes, it can be done and very simply, too! Here’s how: Electronic Tube Corporation Rocha’ Geom e gs 
— > gg as Co. Rockwell Mfg. Co. 
: % mery Co., A. H. + Corp. 
Tin metal part in usual way. Eppley Laboratory, inc. roe bonppaoardt Co. 
Remove all flux and dry. Fairchild Camera & Instrument Shore Instrument & Mfg. Co. ..... 
Heat cleaned glass, glazed ceramic, mica or quartz to Bh oan le +p Mecano in tial Back 
250° F. Melt solder at 250° F and apply to surface Fansteel Metallurgical Weaieadian. Gar Sea 
with small fine bristle paint brush or cotton swab. Pg ne sel a Standard Electric Time Co. 
Assemble tinned parts, reheat to melting temperature Farris Stacon Corp. “4 eee Mino wm. j 
of solder and flow in additional metal to complete Fenwal, Inc. . Sticht Co., Inc., Herman H 
joint Fischer & Porter Company Streeter-Amet Go. ; 

: Fisher Governor Co. Sturtevant Co., P. A. 
fa tan ont Div., Bendi ee 
Cerroseal-35 is the unusual solder used for this appli- 6 adits deen ryenspicripmernicelee 

. d has bee aertner Scientific Corp. TAGliabue Instruments Div., 
cation and has m successfully employed to: Seal General Electric Co. : Weston Electrical Instrument 
glass to glass or metal parts in laboratory vacuum sys- ys awe = “* Cw Corp. Inside Front 
tems, low-temperatur i bes and a O., INC., Taylor Instrument Companies ... 

, pe: e€ operating vacuum tu an G-M Laboratories, inc. 98 Telechron Department, General 
manometers; hermetically sealing instrument cases - pe aond Co., Claud Big Electric Comenny } 
and for soldering metal to metal, (not aluminum) American Machine & Metals, Thomas & Shiner Steel 
where extremely low temperature is essential. Inc. 86 Co. 

Gow-Mac Instrument Co. Trerice Co., H. O. 
Green Instrument Co. 984 Trimount Instrument Company - 
Grove Regulator Co. 9 Triplett Electrical Instument 
Guardian Electric Mfg. Co. 858 

Uehling Instrument Co. 
Hagan Corp. “ 901 Ulanet Company, George 
Hammel-Dahi Co. ..Inside Back Cover = Unerti Optical Co., John .. 
Hastings Instrument Co., Inc. 4 
Veede:-Root Inc. . 





A sample and instructions are yours for the asking. 


Hathaway Instrument Co. si 
Hays Corp. 909 Wallace & Tiernan Products, | 


Cy = a ® ER Heiland Research Cor Ww. 4 
Pp. aterman Products Co., Inc. ..1 

we p *) C RO de PASCO rome eee he a bee Electrical Int wnt 38 
elicoi age Div. eston Electrical Instrument 

CORPORATION Hellige, fae.” a aie Corp. .......Inside Front © 


Formerly C de P. r Hewlett-Packard Co. .......... Wheatstone Corporation 
~seapig ni visions salar Hexacon Electric Co. i Wheelco Instruments Co. 


Hills-McCanna Co. White Dental Mfg Co., S. 
Dept. 18 ° 40 Wall Street ° New York 5. N. Y. Houston Slush Pump Repair Wilson Co., Inc., R. L. 
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